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January  2. 


The  President,  General  Isaac  J.  Wistar,  iu  the  chair. 

Forty  persons  present. 

The  deaths  of  Richard  R.  Robb,  September  12,  1893,  and  of 
Joseph  D.  Potts,  December  3,  1893,  members,  were  announced. 

A  paper  entitled  **  Description  of  a  new  subsjiecies  of  trout  from 
McCloud  River,  California,"  by  David  Starr  Jordan,  was  presented 
for  publication. 

The  Council  reported  that  the  following  Standing  Committees  had 
been  appointed  to  serve  during  the  ensuing  year : — 

On  Library. — W.  8.  W.  Ruschenberger,  M.  D.,  Henry  C. 
Chapman,  M.  D.,  Gavin  W.  Hart,  Charles  P.  Perot  and  J.  Bernard 
Brinton,  M.  D. 

On  Publications. — John  H.  Redfield,  Charles  E.  Smith,  Thomas 
Meehan,  George  H.  Horn,  M.  D.  and  Edward  J.  Nolan,  M.  D. 

On  iNSTRUcmoN  and  Lectures. — ('harles  Morris,  Benjamin 
Sharp,  M.  D.,  Samuel  G.  Dixon,  M.  D.,  George  A.  Hex,  M.  D. 
and  Uselma  C.  Smith. 

Standing  Committee  of  Council  on  By-Laws. — W.  S.   W. 
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Ruscheuberger,    M.    D.,  Theodore  D.   Rand,  William  Sellers  and 
Isaac  J.  Wistar. 


January  9. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Thirty-three  persons  present. 
The  deaths  of  Henry  Pratt  McKean,  a  member,  January  5,  1894, 

• 

and  of  P.  J.  Van  Beneden,  a  correspondent,  January  8,  1894,  were 
announced. 

A  paper  entitled  "Contributions  to   the  Life- Histories  of  Plants, 
No.  X,"  by  Thomas  Meehan,  was  presented  for  publication. 


January  16. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty-four  persons  present. 


January  23. 

Mr.  Charles  Morris  in  the  chair. 
Forty -one  [)er8on8  present. 


January  80. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-five  persons  present. 

The  death  of  Paul  Fischer,  a  correspondent,  Novenil)er  29,  1893, 
was  announced. 

The  following  were  elected  members  : — J.  Lewis  Crew,  Milton  J. 
Greenman,  M.  D.,  Frank  J.  Keely,  Edward  K.  Tryon,  Jr.  and 
William  S.  Vaux,  Jr. 

The  following  were  ordered  to  be  printed : — 
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CRITICAL  LIST  OF  M0LLU8K8  COLLECTED  IK   THE    POTOMAC  VALLEY. 

BY    H.  A.    PILflBRY. 

The  inollusks  enumerated  in  this  paper  were  collected  by  Mr. 
J.  EL  Ives  and  the  writer  during  the  course  of  a  pedestrian  tour 
through  parts  of  Pennsylvania,  Maryland  and  West  Virginia,  in 
September,  1892.  The  route  walked  over  was  as  follows :  From 
Gettysburg,  Pa.,  westward  to  the  summit  of  South  Mountain,  thence 
southwest  to  Maryland,  across  the  Cumberland  Valley  to  Hagers- 
town,  Md.  From  this  point  the  Cumberland  Pike  (State  road)  was 
followed,  with  occasional  slight  deviations,  westward  to  Cumberland, 
Md.  From  Cumberland,  Mr.  Ives  proceeded  to  Luray,  Va., 
across  the  multitude  ol  ranges  which  traverse  West  Virginia.  The 
writer  returning  to  Philadelphia,  stopping  to  collect  at  Cherry  Run, 
on  the  Potomac  River,  in  West  Virginia. 

On  such  a  trip  one  is  constantly  tempted  to  stop  by  the  wayside  to 
examine  or  collect ;  and  if  he  be  possessed  of  that  passion  for  collect- 
ing **  specimens  "  which  is  the  fatal  birthright  of  most  naturalists, 
these  interruptions  of  the  journey  are  likely  to  be  many  and  long. 
The  eye  soon  learns  to  recognize  good  collecting-ground;  and  the 
mere  consideration  that  supper  and  a  resting-place  are  miles  farther 
OD,  is  lightly  esteemed  when  the  charms  and  hidden  possibilities  of  a 
wooded  ravine  weight  the  balance.  The  numl)er  of  localities  repre- 
sented in  this  collection  is  therefore  great,  as  would  be  expected  from 
the  above  considerations.  Probably  almost  all  of  the  species  of  mol- 
lusks  inhabiting  Maryland,  from  the  South  Mountain  to  Cumberland, 
were  found  by  us;  and  as  the  southern  tier  of  counties  in  Pennsyl- 
vania is  identical  with  Maryland  in  geologic  and  topographic  features, 
the  list  practically  tells  what  that  portion  of  Pennsylvania  contains 
of  land  and  fresh-water  shells.  The  list  of  a  collection  made  by  Mr. 
Witmer  Stone  at  York  Furnace,  York  Co. ,  Pa. ,  has  been  kindly 
furnished  by  him,  and  the  species  occurring  there   are  noted  herein. 

The  general  topography  and  geology  of  these  i)ortions  of  Pennsyl- 
vania and  Maryland  are  well  known.  South  Mountain,  the  Blue 
Kidge,  Martin's  Mountain,  Sideling  Mountain,  Town  Hidge,  Wills 
Mountain,  and  numerous  smaller  intermediate  ridges,  cut  this  district 
iuto  a  series  of  wide  and  narrow  valleys,  trending  N.  E.  by  S.  W.; 
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each  valley  supplying  a  creek  tributary  to  the  Potomac.  The  valleys 
are  moetly  eroded  auticlines,  so  that  a  great  variety  of  strata  are  ex- 
posed ;  but  sandy  shales  and  shaly  sandstones  predominate. 

The  Potomac  crosses  this  series  of  parallel  ridges  nearly  at  a  right 
angle.  It  is  everywhere  shallow  and  rapids  are  frequent.  At  Cum- 
berland it  is  dammed,  and  all  the  water  which  is  not  used  by  the  city 
water-works  feeds  the  Chesapeake  and  Ohio  Canal,  which  has  its 
western  terminus  here.  Above  the  backwater  from  this  dam  it  is  a 
shallow  rapid  stream  from  forty  to  sixty  feet  wide,  with  a  rocky,  or  in 
places,  gravelly  bed ;  and  the  low  banks  are  fringed  with  graceful 
maple,  willow  and  sycamore  trees,  often  festooned  with  grape  vine^^, 
and  in  places  mingled  with  oak  and  locust.  The  water  here  is  of  a 
dark  sepia  tint,  being  stained  by  the  spruce  sawdust  from  saw-mills 
upon  its  upper  course,  and  probably  also  by  decaying  laurel  and 
bay  leaves,  for  the  region  above  is  densely  wooded.  No  mollusk  life 
whatever  could  be  found  in  this  brown  water,  but  minnows  and  ta<l- 
poles  were  seen.  Below  the  dam  at  Cumberland  the  wide  river-bed 
is  dry,  except  for  occasional  pools,  in  which  a  few  Planorbis  bicariiia- 
tus  and  Amnwola  limosa  live. 

Except  in  times  of  high  water  therefore,  the  lower  wurse  of  the 
river  is  an  entirely  distinct  stream  from  this  upper  reach.  About 
ten  miles  below  Cumlierliind  the  river  has  about  the  same  volume  as 
the  stream  above  the  influence  of  the  Cumberland  dam,  and  the 
water  is  clear. 

Wills  Creek,  which  flows  through  the  city  of  Cuml^erland,  is  a 
swift  stream  with  a  rocky  bed.  The  water  is  of  crystal  transparence, 
but  no  snails  except  Planorlm  bleariiiatii:*  were  found  in  it.  Evitt^s 
Creek,  which  drains  the  valley  next  eastward,  contains  Aiirulom  in 
abundance. 

Family  SELENITIDJE. 

This  family  differs  fi*oni  Zonitida'  in  having  the  teeth  of  the  radula 
all  **  aculeate,''  and  in  lacking  |)edal  grooves  above  the  foot-edges. 

Genus  SELENITES  Fischer. 

Selenites  ooncavus  Say. 

Cuml)erland,  Allegheny  County,  Md.,  64,679.  Morgan  County, 
\V.  Va.,  opposite  Hancock,  64,678.  It  has  l)een  taken  by  Mr. 
W.  Stone  at  York  Furnace,  York  County,  Pa.,  and  by  Mr.  C.  W. 
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Johnson    in  Fulton  County,  Pa,     It  occurs  over  nearly  the  whole 
of  eastern  North  America. 

Family  ZONITIDJE. 

A  complete  rearrangement  of  the  American  genera  of  this  family 
is  necessary,  and  although  a  local  fauual  list  may  he  considered 
hardly  the  place  for  radical  changes  in  uomeuclature,  still  it  may  be 
preferable  to  the  perpetuation  of  an  untenable  system.  The  species 
which  were  formerly  referred  to  the  geuus  Zonites  will  now  be  dis- 
tributed into  several  genera,  distinguished  by  important  structural 
peculiarities. 

The  genus  Zonites  of  Montiort  has  no  representative  in  America, 
being  confined  to  the  circum-Mediterranean  and  adjacent  faunas.  In 
this  genus  the  shell  is  large,  solid,  opaque  and  disox)idal,  and  is  al- 
ways strongly  carinated,  at  least  when  young.  The  jaw  has  a  strong 
median  projection ;  the  genitalia  lack  all  accessory  organs,  being  of 
the  haplogonous  type.      The  synonymy  of  the  genus  is  as  follows: 

1810. — Zanites  Montfort,  Conchy liologie  Syst^matique,  II,  p.  282. 
Type  H.  algira  L. 

1883. — ^jrop^M  Fitzinger,  Syst.  Vers,  p.  99.     H,  verfieilhis. 

1837.  —  Tragomma  Held.,  Isis,  p.  916.     //  ardes  Parish. 

1847. — Ilelicodes  Dumas,  Comp.  Rend.,  XXV,  p.  113.  H.  algira. 

1849. — Helicella,  in  part,  of  Ferussac,  Prodrom.  and  of  Kisso,  Hist. 
Nat.  Eur.  M^rid.,  IV,  p.  68  (1826),  and  of  Beck,  In- 
dex (1837). 

1855.— F(?rticiZ/tt«Moq..Tand.  Hist.   Nat.   Moll.    Fr.,  p.  91.     Z, 
algirus. 
Not  Zonites  of  American  authors ! 

Oenns  OMPHALINA  Bafinesqne. 

Omphalina  Rai,  Enumeration  and  Account  of  some  remarkable 
Natural  Objects  in  the  cabinet  of  Prof.  Rafinesque,  in  Philadel- 
phia, p.  3.  November,  1831.  (Type  0.  eirprea  R&i\,=H,  fuli- 
ginom  Griff.).  Binney  &  Bland,  Land  and  Fresh-water  Shells 
of  N.  A.,  p.  283.  1869.  Tryon,  Amer.  Journ.  Conch.,  II,  p. 
247.  1866.  V.  Martens,  Biol  Centr.  Amer.,  Mollusca,  p.  104. 
1892. 

Mesatnphix  (in  part).  Beck,  Index  Moll.  p.  7.    1838. 

NeozoniiiiKZ  Pffeffer,  in  Strebel's  Beitr.  Max.  I^nd  u.  Siiss-W. 
Conch.,  IV,  p.  1.   1880. 

Ejdusa  Alb.,  Die   Heliceen  (2),    p.    72.   1860.      (Tv|)e  H,    zonites 

Pfr.). 
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Moreletia  Gray,  Pulm.   Brit  Mus.,  p.  148.  1856.     (Type  H,  eury- 

omplkala  Pfr. ). 
Zovynliua  Martens,  Mai.   Bl.,  1865,   p.    16.     (Type  H,    bilineata 

Pfr.). 
Patulopsis  Strebel  &  Pffeffer,  /.  c.     (Type  P.  carinatu^  Str.) 
Zonitea,  s.  g.  Mesomphix  Binney,  Terr.  Moll.,  V,  p.  98.  1878. 

The  generic  characters  of  this  group  are  as  follows: 

Shell  rather  large  and  solid  but  thin,  urabilicated,  smooth  below, 
lacking  teeth  or  folds  within;  the  lip  simple  and  sharp. 

Foot  double  grooved  above  its  margin,  the  grooves  meeting  above 
the  tail  in  a  mucus  pore;  sole  tripartite;  dorsal  surface  from  head  to 
mantle  entirely  lacking  longitudinal  grooves. 

Genital  system  lacking  dart  sac  and  other  accessory  glands.  See 
under  0.  fuliginosa,  below. 

This  genus  contains  the  large  Zonitoids  of  North  America.  It 
has  not  l)een  recognized  as  yet  in  Palsearctic  regions. 

0.  faliginosa  Griff.    PI.  1,  fig.  5. 

York  Furnace,  York  County,  Pa.,  63,857.  Collected  by  Wit- 
mer  Stone.     No  specimens  were  found  by  us  in  Maryland. 

The  genital  organs  of  this  species  and  its  allies  aeem  to  have  been 
misinterpreted  by  writers  on  United  States  forms,  who  have  mis- 
taken the  sw^ollen  base  of  the  vas  deferens  for  the  penis,  and  have 
considered  the  penis  itself  to  be  a  dart  sack  or  prostate  gland  of  some 
sort. 

In  0.  fnliginomy  the  penis  ( P, ),  is  a  rather  short  stout  sac,  with 
the  retractor  muscle  fr.  jd.)  inserted  at  its  apex,  and  attached  dis- 
tal ly  to  the  floor  of  the  lung.  Internally  the  distal  half  of  the 
cavity  of  the  penis  is  densely,  finely  and  rather  sharply  granulated; 
the  opening  of  the  vas  deferens  is  near  the  apex  of  the  cavity,  and  is 
not  provided  with  a  papilla.  The  lower  portion  of  the  vas  deferens 
{v.  d,)  is  enormously  swollen;  and  for  a  short  distance  from  its  inser- 
tion it  is  firmly  bound  to  the  penis  itself. 

The  vagina  (vag.)  is  curiously  swollen  near  the  base.  Thesperma- 
theca  (sp.)  is  large,  subglobular,  and  together  with  its  rather  long 
duct,  is  bound  firmly  to  the  oviduct.  The  albumen  gland  (a.  gl.) 
is  uncommonly  large. 

The  figure  is  drawn  from  a  specimen  collected  by  Mr.  Witmer 
Stone  at  York  Furnace,  York  0)unty,  Pa.  (No.   63,857).     Several 


1894.]  NATURAL  SCIENCES  OF    PHILADELPHIA.  15 

individuals  from  different   localitied  were   examined  and    found  to 
agree  in  the  characters  described. 

Oenns  Vil&EA  Fitsinger. 

(1817. — Not  fiya/tna Schumacher, Syst.  Vers.  Test.,  p.  234,  belongs 

to  Maryinellidie). 
1819. — S.  g.  Helicelluy  Les  Aplostomes,  **  Les  Hyalines,  HyalimE, 

F^russac  (includes  the    European    translucent   zonitoids 

and  many  exotic  sj^ecies  of  various  genera). 
(1820. — Not  Hyallna  Studer,  Syst.    Ver/xjich.    Schweiz   Conch.,  p. 

11,  =  Vitrina  Drap.  1805). 
1833. —  VUrea  Fitzinger,  Syst.  Verzeich.,  p.  99. 
1833.  —  Oxychilu4i  Fitz. ,  Z.c.,  p.  100,  in  part,  not  OxycheiUi  Dejean, 

i825. 
1837. — Hyalinia  Agassiz,  in  Charpentier,  Nouv.  M^m.  Soc.  Helv., 

i.,  p.  13. 
1837. — Polita  Held.,  IsLs.p.  916  (proposed  for  cc//aria  Miill.,  glabra 

Stud., /*i/e/M Mich.,  Hi</<ia//i  Fir.,    hccida  Dr.,    niiidosa 

F6r.,  clara  Held.,  lentUmlaris  Held.,    crystalVma  Miill., 

hyalina  F6r. ,  eontorta  lie\d. ,  fuliHi  Miill.). 
1854. — Luellla  Lowe,  Proc.  Zool.  Soc.  Lond. ,  p.  177,  type  H.  eel- 

laria,  Miill. 
1854. —  Orystallus  Lowe,  Proc.  Zool.  Soc.  Lond.,  p.  178,  type   H, 

crystallhia  Miill. 
1855.  —  Aploslovia  Moq.'Tand,  Hist,  Nat.  Moll.  France,  II,  p.  72. 

(Includes  nUidu^y  olhetorumj   lacuhis,    cellariiiSy    glaber, 

aliiirbiSy  nUidulics,  niifiis,  driatulus,  puniSy  cryHtallinus), 
1857. — Euhyalijia  Albers,  Malak.  Blatter,  IV,  p.  91,  type  IT.  eel- 

laria, 
1879. — Aegopina  Kobelt,     Iconogr.      Eur.    Landund   Siisswasser 

Moll.,  VI,  p.  15  (proposed  as  a  substitute  for  Mesoniphix 

of    European    authors,    not   of  Rafinesque.     Type   H, 

olivetorum  Gm. ). 
ISSO.—Diaphandla  Clessin,  Mai.  Bl.  (n.  F.),  II,  p.  206,  type  H, 

diaphana  Stud. 
1880. — Mediterranea  Clessin,  /.  c.  type  H.  hydfituia  Rossm. 
1886. — Hydatlna  Westerlund,  Fauna,  etc.,  p. 37,  type  H.  hydufina 

Roesm. 
1886. — Arwrnphala  West.,    /.    c,     p.   29,    types    parthenica    and 

diaphana. 
1891.— Fit^rea  Fitz.,   R  A.   Smith,  Journ.  of  Gmch.,  VI,  p.  337, 

339. 
1892. —  Glyphyaliiim  Martens,  Biol.  Cent.  Amer.,  Mollusca,  p.  11 7. 

{H,  indeniata  Say,  etc.).    ZoniteM  of  many  authors,  not  of 

Montfort 

This  genus  consists  of  small  glassy  zonitoid  snails   having  no  ac- 


16  PROCEEDINOS  OP  THE  ACADEMY  OP  [1894. 

cessory  organs  developed  upon  the  genital  system,  differing  in  this 
respect  from  the  Zonitoides  section  of  Gistrodonta,  The  type  of 
Vitrea  is  H.  crydallina  Miiller  of  Europe.  There  are  a  great  many 
generic  synonyms,  but  part  of  the  names  quoted  above  are  available 
for  sectional  divisions.  The  American  species  must  all  be  examined 
to  ascertain  whether  or  not  they  possess  a  dart  sac,  as  those  having 
this  structure  must  be  removed  to  the  genus  Gastrodonta.  I  have 
not  had  time  to  examine  the  sofl  parts  of  any  of  them. 

V.  arborea  Say. 

Monterey,  Franklin  Co.,  Pa.,  64,696,  S.  R  cor.  Franklin  Co., 
Pa.,  near  Maryland  line,  64,693.  Foothills  of  Martin's  Mt.,  Md., 
64,694.  Morgan  Co.,  W.  Va.,  opposite  Hancock,  64,695.  Also 
collected  at  York  Furnace,  York  Co.,  Pa.,  by  Witmer  Stone. 

V.  eleotrina  Old. 

Summit  of  North  Mountain,  west  of  Clear  Spring,  Washington 
Co.,  Md.,  64,836.     Monterey,  Franklin  Co.,  Pa.,  64,839. 

V.  (Olyphyalinia)  indentata  Say. 

Monterey,  Franklin  Co.,  Pa.,  64,838.  Summit  of  North  Moun- 
tain, west  of  Clear  Spring,  Md.,  64,837.  Morgan  Co.,  W.  Va.,  op- 
posite   Hancock,    64,692.     Also  York  Furnace,    York  Co.,    Pa. 

(Stone). 

Oenns  OASTBODONTA  Albers. 

1850. —  Gastrodonta  Alb.,  Die  Heliceen,  p.  88. 

1857.  —  Gastrodonta  Alb.,  Mai.  Bl.  IV,  p.  91,  type  H.  interna  Say. 

1862. — ZomYo/(ie«  Lehmann,  Mai.  Bl.  IX,  p.  Ill,  type  Z.   nitidus 

Mull. 
1864. — Psendohyalina  Morse,    Terr.    Pulm.    Me.,  p.    15,  (for  H, 

exigiiay  minu^culay  limatulaf  etc.). 
1869.  —  Ventridens   Binney  and    Bland,    Land   and    Fresh- water 

Shells   of  N.    A.,    I,  p.  292  (proptjsed    for   H.  g  alar  is 

and  H,  suppressa  Say). 

The  shell  is  provided  with  internal  teeth  or  lamellue  in  the  typical 
forms  of  this  genus.  In  another  group,  consisting  of  G.  ligera  and 
its  allies  there  are  no  teeth,  but  a  strong  white  callus  upon  the  floor 
of  the  last  whorl.  In  the  section  Zonitoides  this  callus  is  wanting, 
and  the  whorls  are  rounded  below. 

The  prominent  feature  of  the  genitalia  is  the  presence  of  a  dart 
sac  containing  a  long  curved  calcareous  dart,  situated  upon  the  va- 
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gina;  aud  this  is  the  most  important  generic  character.    In  PL  I,  %. 
4,  is  shown  the  dart  of  G,  ligera,  magnified  twelve  diameters. 

There  are  strong  reasons  for  believing  that  the  presence  of  a  dart, 
the  coronal  glands  being  correlated  with  it,  is  a  very  old  character  in 
Zonitidvey  aud  that  it  was  present  in  the  undifferentiated  stock  from 
which  nearly  all  the  existiug  genera  have  diverged.^  If  this  be  true, 
then  Vitrea^  Omphalina,  etc.,  must  be  regarded  as  secondarily  haplo- 
gouous,  having  lost  the  dart  apparatus  which  was  present  in  their 
ancestors. 

O.  tappresta  Say. 

Gettysburg,  Adams  County,  Pa.,  64,083.  Monterey,  Franklin 
CViunty,  Pa.,  64,087.  Also  at  York  Furnace,  York  C\)unty,  Pa. 
(  Witmer  Stone).  In  Maryland  at  Cave  Town,  64,084,  and  Sum- 
ntiit  of  North  Mountain,  64,080;  Martin's  Mountain,  64,680,  between 
Green  and  Polish  Mts.,  64,682.  Cumlierland,  Allegheny  G^.,  64,685, 
aud  Morgan  Co.,  W.  Va., opposite  Hancock,  64,681. 

O.  ligeraSay. 

All  of  the  specimens  were  small,  shining  and  sni(X)ther  than  usual, 
measuring  about  11  mm.  in  diameter,  the  umbilical  |)erf()ration 
nainute,  about  '3  mm.  wide.  Gettysburg,  Pa.,  64,697.  Chewsville, 
Washington  Co.,  Md.,  64,690.  Ten  miles  west  of  Hancock,  Md., 
64,689;  Cumberland,  Allegheny  Co.,  Md.,  64,688. 

Family  ENDODONTIDJE. 
Oenns  PTRAMIDULA  Fitiing^r. 

The  generic  names  used  in  this  paper  for  Helices  are  fully  ex- 
plained in  the  writer's  guide  to  the  Helices,  now  being  published. 

P.  alternata  Say. 

Chew.sville,  Washington  Co.,  Md.,  64,698.  Martin's  Mountain, 
Md.,  64,699,  64,700.  West  Virginia,  opposite  Hancock,  xMd. 
Cumberland,  Md.,  64,697.  Collected  by  Stone  at  York  Furnace, 
York  C3o.,  Pa. 

P.  ttriatella  Anth. 

Hanover,  York  Co.,  Pa.,  64,703.     A  delicate,  fine-ribl)ed  form. 

*  Perhaps  excepting  Conulus,  Aficrorys/is.  etc. 


18  PROCEEDINGS  OF  THE  ACADEMY  OF  [1894. 

The  southeastern  limit  of  distrihutiou  of  this  species  is  still  to   be 
mapped. 

P.  perspectiva  Say. 

Cumberland,  Md.,  64,702.  Morgan  Co.,  W.  Va.,  opposite  Han- 
cock, 64,701.  The  specimens  from  Cumberland  are  uncommonly 
coarse- ribbed.  Morgan  County  is  probably  the  eastern  limit  of  dis- 
tribution for  this  species. 

P.  lineata  Say. 

Gettysburg,  Adams  Co.,  Pa. ,  64, 705.  Monterey,  Franklin  Co.,  Pa., 
64,704. 

Family  HELICIDiE. 
Oenns  POLTOTRA  (Say  1818)  Pils.  1889. 

Polygyra  Say,   1818    -f    Mesodoii    Raf.,  1831,  +    Stenotrema   and 

Triodopm  Rafinesque,  1819. 
Neolielix  v.  Ihering,  1892. 

P.  hirsnta  Say. 

The  specimens  from  this  region  are  all  small,  measuring  from  6  to 
6 '5  mm.  diameter,  and  4  to  4*6  mm.  height  Monterey,  Franklin 
Co.,  Pa.,  64,731.  Cave  Town,  Wash.  Co.,  Md.,  64,732.  Summit 
of  North  Mountain,  west  of  Clear  Spring,  Washington  Co.,  Md., 
64,729.  Martin's  Mountain,  64,730.  Between  Green  and  Polish 
Mts.,  64,726.  Cuml)erland,  Allegheny  Co.,  Md.,  64,724.  Mor- 
gan Co.,  W.  Va.,  opposite  Hancock,  64,728.  Found  by  Stone  at 
York  Furnace,  York  Co. ,  Pa. 

P.  monodon  Backett. 

Gettysburg,  Adams  Co.,  Pa.,  64,739.  Monterey,  Franklin  Co., 
Pa.,  64,740.  Cave  Town,  Washincrton  Co.,  Md.,  64,738.  Between 
Green  and  Polish  Mts.,  Md.,  64,726.  Martin's  Mountain,  64,736. 
Cumberland,  Md.,  64,735.  Morgan  C^. ,  W.Va.,  opposite  Hancock, 
64,737.  The  specimens  from  Pennsylvania  would  fall  under  the 
"variety'*  fraterna,  having  the  umbilicus  wholly  closed.  This 
species  was  collected  by  Stone  at  York  Furnace,  York  Co.,  Pa. 

P.  thyroides  Say. 

Ten  miles  west  of  Hancock,  Md.,  64,712.  West  Va.,  opposite 
Hancock.      Cumberland,  Md.,  64,711,  abundant.      Like  Philadel- 
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phia  specimens,  these  have  a  wide  range  of  variation  in  size  and  de- 
gree of  closure  of  the  umhilieus.  Seven  out  of  the  nine  adults  pre- 
served from  Cuml)erland,  have  developed  a  strong  parietal  tooth. 
Collected  by  Stone  at  York  Furnace,  York  Co.,  Pa. 

P.  albolabrit  Say. 

Monterey,  Franklin  Co.,  Pa.,  64,707,  large  (31  mm.  diam.), 
<i)\\d  and  dark  colored.  Cave  Town,  Washington  Co.,  Md.,  64,708, 
small,  (26  to  28  ram.  diam. )  and  solid.  Fairview,  top  of  North 
Mountain,  Md.  Foothills,  64,706,  and  summit,  64,709,  of  Martin's 
Ml,  Allegheny  Co.,  Md.,  small  specimens.  Cumherland,  Md. , 
64,710,  large  and  solid,  measuring  32  mm.  diameter.  West  Vir- 
ginia, opposite  Hancock,  Md. 

It  is  curious  to  note  that  the  specimens  from  Franklin  Co.,  Pa., 
ciillected  in  a  porphyritic  region,  should  markedly  exceed  in  size  those 
from  Cave  Town  and  Martin's  Mountain,  Md.,  tracts  rich  in  lime- 
stone, the  soil  heing  mainly  formed  hy  its  disintegration.  The  small- 
est specimens  (22  mm.  diam.)  were  collected  at  the  foot  of  Martin's 
Mountain.  Stone  collected  this  species  at  York  Furnace,  York 
Co.,   Pa. 

P.  palUata  Say. 

Cumberland,  Md.,  68,713,  typical.  Collected  also  by  Stone  at 
York  Furnace,  York  Co.,  Pa.,  where  he  found  it  only  in  hemlock 
woods.  In  the  Catskill  Mountains  I  have  found  it  under  the  loose 
bark  of  lallen  hemlock  boles. 

P.  tridentato  Say.    PI.  1,  Fig.  7. 

C'Umberland,  Md.,  64,714.  Typical  specimens  in  every  respect, 
measuring  13  mm.  in  diameter.  Also  found  in  Morgan  Co.,  W. 
Va.,  opposite  Hancock,  64,715.  In  both  localities  associated  with 
P,  fraudulenicL 

It  must  be  distinctly  understood  that  Say's  types  of  this  species 
were  the  small  forms  found  in  the  **  Middle  States."  Say  describes 
it  as  **  half  an  inch  wide."  He  afterward  collected  the  large  form 
in  the  Ohio  basin,  referring  it  to  the  same  species.  This  large  form 
should  be  regarded  as  a  geographic  race.  In  Terr.  Moll.,  Ill,  the 
typical  form  is  figured  on  PI.  XXVII,  side  figures,  and  the  large 
race  is  shown  in  the  upper,  lower  and   central    figures   of  the  same 
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plate.      Binney's  wood-cuts  (Man.  Araer.  L.  Sh.  etc.)  represent  the 
large  form  from  Ohio. 

P.  tridentata  jnxtidens  n.  var.  PI.  1,  Fig.  8. 

Cave  Town,  Md.,  64,720;  very  numerous  in  stony  places.  This 
is  a  limestone  region,  and  the  red  soil  is  largely  the  result  of  lime- 
stone decomposition.  The  same  form  of  Triodopsis  was  found  at 
Gettysburg,  Pa.,  64,719,  and  in  Allegheny  Co.,  Md.,  between 
Green  and  Polish  Mountains,  64,710,  Chewsville,  Md.,  64,717,  at 
Fairview,  summit  of  North  Mountain,  Md.,  and  in  Morgan  Co.,  W. 
Va.,  opposite  Hancock,  64,718.  It  is  common  around  Philadelphia, 
where  typical  tridentaia  also  occurs. 

This  form  is  distinguished  from  typical  tridentata  by  the  lower 
position  of  the  upper  lip-tooth,  the  latter  part  of  the  parietal 
lamella  being  directed  toward  this  tooth  or  to  a  |X)int  alwve 
it,  whilst  in  the  type  the  lip-teeth  are  more  separated  and 
the  latter  portion  of  the  parietal  lamella  is  directed  toward  a 
point  on  the  peristome  between  them.  The  variety  is  more  coarsely 
striated  also.  The  numl)er  of  whorls  (5)  is  the  same  in  variety  and 
ty|)e.     The  measurements  of  three  individuals  are  as  follows  : 

Alt.     7      diam.     14     mm.     (Philadelphia). 

65         '*        V^      **        (Cave  Town,  Md.,   largest). 
6  **        11        ♦*       (     **  **         **     smallest). 

The  upper  lip-tooth  is  sometimes  broader  than  the  lower,  and  oc- 
casionally a  triHe  **  inflected.''  The  parietal  blade  is  slightly 
arcuate. 

P.  tridentata  fraudnlenta  u.  var.  PI.  1.  F'xg.  6. 

Morgan  Co.,  W.  Va. ,  opposite  Hancock,  Md.,  64,724  and 
64,725;  Cumberland,  Md.,  64,728.  At  both  of  these  localities  it 
is  found  living  with  typical  P,  tridentata. 

In  its  typical  development  this  variety  is  a  compact  shell  of  a  red- 
dish-brown color  (varying  to  white  in  some  localities);  the  spire  is 
low-convex,  composed  of  six  closely  coiled  whorls,  the  last  being  nota- 
bly deflexed  in  front  and  strongly  constricted  behind  the  lip.  The 
aperture  is  strongly  ** dished''  or  basin-sha[)ed;  the  outer  lip  bears  a 
broad  tongue-shaped  inflected  tooth,  situated  at  the  jwsition  of  the 
peripher\'  of  the  shell.  The  middle  of  the  basal  lip  bears  a  small 
squarish  tubercle,  which  is  often  laterally  compressed.     The  parietal 
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wall   hears   an    elevated   oblique  blade  which    is   typically   almost 
straight  and  never  much  curved. 

Alt.  8i  diam.  16J  ram.  (No.  64,725). 
64  **  13  "  (No.  64,728). 
The  tooth  u|)on  the  outer  lip  is  generally  bifid.  IJinney's  figures 
of  Triodopttl^  fallax  (Man.  Amer.  L.  Sh.,  p.  292,  fig.  814)  represent 
a  form  of  this  subs|)ecies,  but  not  its  typical  development.  That 
this  is  not  the  true  //.  falUix  of  Say  will  be  evident  to  anyone  com- 
paring it  with  the  original  description.  The  characters  of  the  two 
are  best  shown  in  the  following  table  : 

P.  fraadulenta.  H.  fallax,  Say's  <le^.riptiun. 

Spire  HKiderately  convex.  Hpire  convex,  higher  than  in  (ri- 

dnitata. 

W  horls  t<i X .  W horls  li ve. 

Parietal  tdoth  .<9traight  or  nearly       I^arietal    tooth    "  curving  down- 
so.  wards." 

DianiL'ter  V\  to  17  mm.  Diameter  11',  mm. 

Haliitat :  CunilH?rIand  Mountain       Locality,  '*  vicinity  of  Philadel- 
ftVMtem,  extending  northward  phia." 

al(mg  the  niountaiuH  to  Mary- 
land and  wentward  throughout 
the  Ohio  VaUey. 

No  shells  exhibiting  the  characters  of  fninf/n/ent<i  have  been  found 
in  the  cis-Alleghenian  region  of  eastern  Pennsylvania  or  New  Jer- 
sey, so  far  as  I  can  judge  by  the  collections  ol  l^hiladelphia  concholo- 
gists,  whi<'h  cover  a  great  many  localities  and  a  long  series  of  years. 
This  region  is  inhabited  by  typical  trufcntnta,  its  variety  jnxtidetis, 
and  by  the  **//.  iidroferen^^^  of  Bland  and  authors  generally. 

P.  fallax  Say. 

(.Tiettygburg,  Pa.,  64,722.  The  variations  of  the  iridcufutn  group 
oi'  Triodojmi;^  are  an  extremely  intricate  study,  and  strange  as  it  may 
.•ieem,  the  names  hitherto  attached  to  some  of  the  forms  nupiire  re- 
vision. I lellx  fallax  was  desiTibed  by  Bay  from  the  vicinity  of  i^hila- 
delphia;  but  the  form  heretofore  so  called  is  not  found  near  Philadel- 
phia, nor  has  it  been  within  the  present  century,  if  ever.  The 
T/-/o<//;/Mt'j<  found  in  this  vicinity  are  (l)  P.  tridcnfafa  i^ay,  typical; 
(2)  P.  frideidati  jaxlidenif  ;  and  (8)  J\  itifrojcrcn.^  Bland.  These 
three  forms  are  represented  in  the  collection  of  the  Academy  bys|>eci- 
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mens  collected  many  years  ago  as  well  as  by  others  taken  during  the 
past  year;  and  no  other  forms  or  species  have  to  my  knowledge  been 
found  anywhere  near  Philadelphia. 

The  conclusion  that  one  of  these  three  is  the  falUtx  of  Say  is  there- 
fore an  extremely  probable  one.  Upon  turning  to  Say's  original 
description  (Journ.  Acad.  Nat.  Sci.,  V,  p.  119)  we  find  that  it  ap- 
plies exactly  to  the  shell  known  as  Helix  iniroferens  Bid.  Say  men- 
tions the  parietal  tooth  **  curving  downwards  so  as  to  nearly  reach  the 
termination  of  the  labrum"  and  says  :  **This  resembles  the  triden- 
tail  nob.,  but  the  upper  tooth  of  the  labrum  is  much  inflected,  the 
spire  is  more  elevated,  and  the  size  is  less  considerable.  '*  He  gives  the 
diameter  as  "  nine- twentieths  of  an  inch,"  which  is  exactly  the  size 
of  the  Philadelphia  **  Introferen^"  It  should  be  added  that  Say's 
types  of  trideidiiti  audfalUix  are  no  longer  in  existence.  In  view  of 
the  facts  of  the  case,  it  seems  to  me  necessary  to  use  Say's  name/a^ 
lax  tor  the  species  hitherto  called  hitroferensy  the  latter  l)ecoming  a 
synonym. 

The  prominent  features  of  this  shell,  besides  its  elevated  spire  and 
and  inflected  upper  tooth,  are  the  angular  curvature  of  the  parietal 
tooth,  and  the  continuation  inward  of  the  basal  tooth  and  the  callus 
around  the  **  profound  sinus  "  between  the  two  lip- teeth. 

Genus   STBOBILOPS    Pilsbry. 
S.  Virgo  Pilsbry. 

Near  Monterey,  Adams  Co.,  Pa.,  ()8, 835. 

Family  PHILOMYCIDJE. 
Genus  PHILOMTCUS  (Baf.)  Fer. 
P,  oarolinensis  (Bos*'. )  Fer. 

Soutlieiistern  sl()[>c  of  North  Mountain  nn<l  (^nnheriand,  Md. ; 
Monterey,  Pa.  Stone  collected  it  at  York  Fninaco,  York  Co.,  Pa. 
Also  seen  at  Fairview,  summit  of  North  Mountain,  Md. 

P.  pennsylvanious  Pilsbry,  n.  sp. 

A  maculated  species  havinu:  the  jaw  strongly  riblxnl.  It  is 
smaller  and  Ic^ss  distinctly  marked  than  I\  c  troll neufdH.  Full  dcs- 
cri})ti(m  with  anatcmiical  details  will  be  given  laUT. 

York  Furnace,  York  Co.,  Pa.  (Witmer  Stone  !  ).  South  Moun- 
tain, near  Pa.  and  Md.  State  boundary. 
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Family  PUPIDiE. 

Oenas  LEUCOCHILiL  Martens. 
L.  fallax  Say. 

Cave  Town,  Washington  Co.,  Md.,  64,786;     Martin's  Mountain, 
Allegheny  Co.,  Md.,  64,786. 

Oenus  PUPA  Drap. 
Subgennt  Bifidaria  Sterki. 
P.  armifera  Say. 

Gettysburg,  Pa.,  64,783.     Cave  Town,  Md.,  64,784. 

Section  Vertigopsis  Sterki. 
P.  pentodon  iSay. 

Green  and  Polish  Mts.,  Allegheny  Co. ,  Md. ,  64,787. 

Oenns  VEBTIOO  Miiller. 
V.  oyata  Say. 

Green  and  Polish  Mts.,  Allegheny  Co.,  Md.,  64,840. 

V.  edentnla  simplex  (lid. 

Was  collected  by  Witmer  Stone  at  York  Furnace,  York  Co.,  Pa. 

Family  SUCCINEID^. 

Oenns  SUCCIKEA  Draparnaud. 

8.  obliqna  Say. 

Morgan  Co.,  We-^t  Virginia,  opj)Osite  Hancock,   64,784. 

8.  ayara  Say. 

Monterey,  Franklin  Co.,  Pa.,  64,788. 

8.  oralis  Gld. 

Wiis  collected  by  Witmer  Stone  at  York  Furnace,  York  Co.,  Pa. 
We  did  not  finil  it  in  Maryland. 

Family  LIMNJEINJE. 
Subfamily  Limnseinae. 

Oenus  LIMNJEA  Lam. 
L.  desidiosa  Say. 

(Jonecocheague  River,  Md.,  64,802,      Patterson'.'*  Creek,  Mineral 
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Co.,  West  Virginia,  64,803.  Found  by  Mr.  Stone  at  York  Furnace, 
York  Co.,  Pa.,  where  L.  humilu  Say,  L.  columella  Say  and  L. 
caperatfi  Say  also  occur. 

Subfamily  Flanorbinee. 

Genus  PLANORBIS  Ouet. 
P.  trivolvis  Say. 

Canal  at  Hancock,  Md.,  64,800,  also  York  Furnace,  York  Co., 
Pa.  (Stone). 

P.  bioarinatns   Say. 

Gettysburg,  Pa.,  64,795.  Conecochegue  River,  Md.,  64,798. 
Potonlac  R,  at  Hancock,  Md.,  64,794.  Flintstone  Creek,  Flint- 
stone,  Md.,  64,788.  Evitts'  Creek,  near  Cumlwrland,  Md.,  64,793. 
Cumberland,  Md.,  64,792.  Patterson  Creek,  Mineral  Co.,  W.  Va., 
64,791.  S.  Branch  Potomac  R.,  4  miles  from  Romney,  W.  Va., 
64,797.  Warm  Spring  Creek,  Morgan  Co.,  W.  Va.,  opposite 
Hancock,  64,796.  North  River,  Sedan,  Hampshire  Co.,  W.  Va., 
64,790.  Potomac  River  at  Cherry  Run,  W.  Va.,  64,789.  South 
Fork  Shenandoah  River,  near  Luray,  Va.,  64,799.  Also  York 
Furnace  Pa.  (Stone). 

Throughout  this  region  P.  biritrinains  and  Phyaa  heUirodropJut 
are  ubi(piitous  aquatic  species. 

P.  parvus  Say. 

Canal  at  Hancock,  Md.,  64,801.  Also  York  Furnace,  l*a. 
(Stone),  with  Segiticntina  armifjern.  Say. 

Subfamily   Ancylinse. 

Genus  ANCTLUS  Goe£f. 
A.  rivularis  Say. 

Piny  Creek,  Gettysburg;  Pa.,  64,804.  Bi'twcen  (Jiven  and 
Polish  Mtfi.,  Allegheny  Co.,  Md.,  64, 80^.  Warm  Spiing  (Jieek, 
xMorgan  Co.,  W.  Va.,  64,806. 

Family  PHYSIDJE. 
Genus  PHYSA  Drap. 
P.  heterostropha  Say. 

Gettysburg,    Pa.,    64,814.     C/onecocheaguc    River,    Washington 
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Co.,  Mil.,  (>4,808.  Potomac  River  at  Hancock.  Md,  64,810. 
Town  (Veek,  AllejrUeny  Co.,  Md.,  64,807.  Flintetone  Creek  at 
FliuL'itone,  M<1.,  64,815.  Evitt's  Creek,  near  Ciiniherland,  Md., 
t>4.8U5.  Potomac  River,  8  mileH  below  Cumberland,  64,811. 
Patterson's  Creek,  Mineral  Co.,  W.  Va.,  64,812.  Potomac  River, 
at  Cberrv  Run,  W.  Va.,  64,818.  A  small  creek  flowing  into 
Little  Caca)x>n  River,  Hami)8hire  Co.,  W.  Va.,  64,817.  South 
Fork  Shenandoah  River,  near  Luray,  Va.,  64,819.  Also  York 
Furnace,  Pa.  (Stone). 

One  lot,  64,807,  shows  a  stronjj:  tendency  toward  the  obeseness  so 
chanicteristic  of  the  transition  forms  between  fieterostropha  imd  aji- 
filhiria  found  at  Philadelphia  and  Washington.  All  of  the  others 
are  very  near  the  ty|w  of  heterostropha. 

Family  VIVIPAKIDJE. 

Genus  CAMPELOHA  Rafinesqne. 

C.  deeitum  Say. 

Potomac  River  at  Hancock,  Md.,  64,751.  Potomac  River  at 
Cherr}^  Run,  W.  Va.,  64,752.  Typical  at  both  localities.  Stone 
collected  it  at  York  Furnace,  York  Co.,  Pa.,  with  Lioplax  »uhcarl- 
ttatfi. 

Family  AMNICOLIDJE. 
Genus  AMNICOLA  G.  ft  H. 

A.  limota  Suy. 

Very  numerous  in  the  canal  at  Hancock,  Md.,  64,755.  Coneco- 
<-heague  River,  west  of  Hagerstown,  Md.,  64,756  (small  form).  Also 
found  at  York  Furnace,  York  (^).,  Pa.,  by  Witmer  Stone. 

Genus  GILLIA  Stimp. 
O.  altilis  IjQii. 

C-anal  at  Hanc*ock,  Md.,  64,782.  Potomac  River,  at  Cherry 
Run,  W.  Va.,  64,781. 

An  abuudunt  species  throughout  the  draina<j:e   of  the  Chesapeake 
an<l    Delaware   Bays.     Stone  found  it  at  York  Furnace,  York  Co., 
Pa. 
8 
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Oenns  BTTHIKELLA,  Anot. 
B.  niokliniana  I.«a. 

Conecocheague  River,  west  of  Hagerstown,  Md.,  64,  757. 

Family  PLEUROCERIDJE. 

Oenns  ANCULOSA  Say. 
A.  oarinata  Brug. 

This  species  is  the  characteristic  mollusk  of  perennial  streams  in  the 
Chesapeake  Bay  river-systcra.  It  has  been  found  only  in  waters  of 
this  drainage,  being  unknown  in  the  adjacent  Delaware  system  on 
the  north-east,  in  the  Ohio  system  on  the  west,  and  in  streams  empty- 
ing into  the  Atlantic  to  the  south  of  Chesapeake  Bay. 

Aiwidosa  being  essentially  a  trans-Alleghenian  genus,  we  may 
with  considerable  confidence  surmise  that  the  ancest<jrs  of  A.  cann- 
atci  were  introduced  into  the  head  waters  of  the  Potomac  from  some 
creek  of  the  Ohio  system,  and  from  this  colony  spread  throughout  the 
Chesapeake  drainage.  The  fact  that  it  inhabits  the  James  River 
and  other  Virginian  streams  which  are  now  isolated  from  the  Poto- 
mac and  Susquehanna  by  a  long  stretch  of  salt  water,  indicates  that 
since  the  introduction  of  Anctilomt,  and  the  differention  of  the  species 
citrinata,  the  Chesapeake  region  has  been  much  more  elevated  than 
it  is  at  present.  Ancnlosa  can  endure  neither  salt  nor  slow-flowing 
water;  and  it  must  have  spread  to  those  various  streams  at  a  time 
when  the  united  waters  of  the  Susquehanna,  Potomac,  Rappahan- 
nock and  James  Rivere  flowed  in  one  mi^^htv  stream  to  the  Atlantic. 
It  may  be  suggested  that  the  distribution  has  been  accomplished 
overland;  but  this  is  highly  imj)robable;  for  if  so,  why  is  the  species 
so  strictly  limited  to  the  Chesa[)eake  system?  Why  has  it  not  invaded 
the  Delaware-Schuylkill  drainage,  which  offers  ecjually  favorable 
stations,  and  Ls  separated  by  but  a  few  miles  from  the  eastern  tribu- 
taries of  the  Susquehanna?  We  must  conclude  that  Strepoinaiida' 
require  as  a  rule  actual  water  comnumication  for  their  spread  from 
streiun  to  stream.  The  excej»tions  are  probably  rare  and  unimjwr- 
tant. 

The  presence  of  this  species  in  the  headwatei*s  of  the  Roanoke 
River  at  the  hamlet  of  Lafayette,  Montgomery  Co.,  Va.,  is  readily 
accounted  for  by  the  close  proximity  of  the  creeks  forming  the  head 
of  the  James  and   those  flowing   into  the  Roanoke.      Some  time   a 
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rivulet  inhabited  by  Anculom  was   "stolen"    from  the  James  by  the 
Roanoke  drainage,  thus  transferring  the  sjiecies.^ 

Goniohims  virginica  is  apparently  a  much  older  resident  of  the 
eastern  country.  It  ranges  from  the  Connecticut  River  (at  Deep 
River,  Conn.)  to  middle  Virginia.  The  genus  (loniobasia  is  known 
to  be  a  much  more  ancient  group  geologically. 

The  distribution  of  Ancnlosa  carinnta  is  pretty  thoroughly  known 
by  the  localities  given  in  Tryon*s  monograph,  and  tiie  specimens  in 
the  collection  of  the  Philadelphia  Academy  and  the  U.  8.  National 
Museum.*  It  extends  northward  to  the  headwaters  of  the  Susque- 
hanna in  New  York  State.  Both  of  the  collections  named  possess 
specimens  said  to  be  from  regions  outside  of  the  Chesapeake  drain- 
age, such  as  "Ohio,"  **  Lake  Erie,"  etc.,  and  DeKay  rejwrts  it  from 
"Lake  Charaplain;"  but  these  localities  are,  there  is  not  much 
doubt,  false.  The  older  collectors  were  not  so  punctilious  ai)out  cor- 
rect habitats  for  their  shells  as  we  have  now  learned  to  l^;  and  in 
the  absence  of  confirmation  by  later  collections  the  evidence  of  these 
old  labels  must  be  held  insufficient.  Lakes  Champlain  and  Erie, 
and  the  State  of  Ohio,  are  now  well  known  lo  many  ardent  and 
reliable  students  of  conchology,  and  such  a  conspicuous  shell  as  A. 
carinata  would  not  be  overlooked  by  them. 

The  follo\*ing  localities  are  represented  in  tiie  collections  made  by 
Mr.  Ives  and  myself: 

Susquehanna  River,  York  Co.,  62,820,  collected  i)y  Witmer 
Stone.     Specimens  small,  8-10  mm.  long.      Apices  much  eroded. 

Conecoche^gue  River,  west  of  Hagerstown,  Md.,  64,757,  under 
slabs  and  flakes  of  shale  in  rapid  current;  specimens  rather  small  and 
black- brown  or  by  transmitted  light  dark-green;  the  last  whorl 
mostly  rounded.  Another  lot,  64,768,  collected  from  the  upper  sur- 
faces of  stones  along  the  shore  at  the  same  place,  averages  much 
larger.  The  specimens  are  light  olive-colored.  Apices  perfect  or 
nearlv  so. 

Licking  Creek,  Md.,  on  black  limestone,  64,841. 

Flintstone  Creek,  Flintstone,  Allegheny  Co.,  Md.,  64,769. 
Specimens  nearly  black  and  acutely  keeled.  Apices  entire,  living 
on  the  under  surface  of  stones. 

^See  instances  cited  ill  Scic/n  c,  July  1893,  p.  3»J. 

'  Mr  C'.  T.  Simp8<>n  has  kindly  furnislied  me  with  a  list  of  localities  represented 
in  the  National  Museum. 
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Evitt's  Creek,    uear   Cumberland,    Md.,    64,766.     Color  light- 
brown  or  black- brown.      Apices  entire.     On  the  under  surface  of 
stones. 

Potomac  River,  Hancock,  Md.,  64,771.  Shell  compact,  the  last 
whorl  rounded;  dark  and  usually  banded  with  black;  columella 
black;  spires  much  eroded.  Size  generally  large.  Another  lot, 
taken  a  few  miles  above  Hancock  64,776,  is  the  same  in  character 
but  smaller. 

Potomac  River  at  Cherry  Run,  Morgan  C^).,  W.  Va.,  64,770. 
Shells  large,  very  dark  and  having  a  black-brown  basal  band  and 
sometimes  a  sutural  band.  Last  whorl  rounded.  Apex  somewhat 
eroded,  but  much  less  so  than  in  the  Hancock  shells. 

South  Branch  of  Potomac  River,  near  Romney,  W.  Va.,  64,760 
and  64,759.     Shells  small,  short,  and  acutely  keeled. 

South  Branch  Potomac,  near  Springfield,  Hampshire  Co.,  W. 
Va.,  64,763.     Specimens  small,  many  not  keeled  upon  the  last  whorl. 

Cacapon  River,  Wardensville,  Hardy  Co.,  W.  Va.,  64,773. 
Specimens  mostly  small,  dark  colored,  often  three-banded.  Very 
numerous  on  stones. 

Creek  affluent  to  Cacapon  River,  near  Wardensville,  64,765. 
Sf)ecimens  very  small,  globose,  not  keeled;  color  dark,  mostly  3- 
banded. 

Lost  River,  4  miles  from  Wardensville,  64,774. 

Warm  Spring  Creek,  about  one-half  mile  from  its  mouth,  Morgan 
Co.,  W.  Va. ,  64,764.  8[>ecimens  very  large  (length  16  mm.), 
acutely  keeled,  light- brown,  but  covered  with  a  black  coating;  apices 
mostly  i^erfect.  The  specimens  from  the  Potomac  at  the  mouth  of 
this  creek  differ  from  these  in  being  generally  unkeeled  and  much 
eroded. 

Patterson's  Creek,  Mineral  Co.,  W.  Va. ,  64,754.  8{)ecimen8 
small,  mostly  keeled.  Another  set,  64,753,  from  a  *'l\un"  affluent 
to  the  same  creek,  consists  of  larger  shells. 

Big  Pass  Creek,  west  of  Ma.<sanatten  Ml.,  Shenandoah  Co.,  Va., 
64,775.  S|)ecimens  large  and  globular,  the  adults  without  trace  of 
the  keel,  and  light-brown. 

North  Fork  of  Shenandoah  River,  about  3  miles  S.-E.  of  Wood- 
stock, Va.,  64,777.      Shells  small. 

South  Fork  of  Shenandoah  River,  3  miles  west  of  Luray,  Page 
Co.,  Va.,  64,762.      Rather  small  shells. 
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A.  dilatata  Conrad,  var. 

North  River,  at  Sedan  P.  O.,  Hampshire  Co.,  W.  Va.,  64,758. 
A  curious  elongated  form,  ecarinate  even  in  the  young,  and  with  the 
basal  "spout ''  almost  obsolete.  The  sjxiciniens  may  perhaps  be  re- 
ferable to  A.  corpuleuta,  described  from  Dan  River,  N.  C.  A  large 
series  was  collected. 

Genus  G0KI0BA8I8  Lea. 
0.  vir^iniea  Gmel. 

Potomac  River  at  Hancock,  Md.,  64,778.  Canal  at  Hancock, 
64,779.  Potomac  River  at  Cherry  Run,  W.  Va.,  64,780.  Also 
York  Furnace,  York  Co.,  Pa.  (Stone). 

Both  smooth  and  striated  specimens  occur,  indiscriminately 
mingled,  as  is  the  case  elsewhere  wherever  I  have  collected  this 
species.  Nearly  all  of  the  smooth  examples  are  conspicuously  two- 
banded,  as  are  many  of  the  striated  ones  also. 

This  species  is  found  throughout  the  larger  streams  of  the  Potomac 
drainage  and  north  to  New  York  and  Connecticut,  but  the  southern 
limit  of  its  range  has  not  been  accurately  determined. 

Family   VALVATIDiE. 

No  specimens  were  found  by  us  in  Maryland.  Mr.  Stone  collected 
Valwtta  tricar inatfi  Say  and  V.  bimrinatu  Lea  at  York  Furnace, 
York  Co.,  Pa. 

Family   CYRENIDiE. 

OenuB  8PHJEKITTM  Soop. 
8.  BtriaUnnm  Lam. 

The  most  abundant  and  commonly  distribute<l  Sfjecies  throughout 
the  Middle  States.  Specimens  were  taken  at  Gettysburg,  Pa. ,  in 
Piny  Creek,  64,881.  Conococliegue  River  west  of  Hagerstown, 
Md.,  64,833.  Potomac  River  at  Cherry  Run,  W.  Va.,  64,829. 
Warm  Spring  Creek,  Morgan  C\>.,  W.  Va.,  64,832.  South  Fork 
of  the  Shenandoah,  west  of  Luray,  Va. ,  ()4,83(). 

8.  fuleatnm  Lam. 

Piny  Creek,  Gettysburg,  Pa.,  64,842. 
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8.  fabale  Prime. 

Town  Creek,  Allegheny  Co. ,  Md. ,  64,834.  Warm  Spring  Creek, 
Morgan  Co.,  W.  Va.,  64,843. 

Family  UNIONIDiE. 

GenuB  TTKIO  Betz. 

IT.  ooxnplanatiiB  Sol. 

Coneeocheague  River,  westof  Hagerstown,  Md.,  64,824.  Sideling 
Creek,  between  Allegheny  and  Washington  Counties,  Md.,  64,825. 
Potomac  River  at  Hancock,  Md.,  64,822.  Potomac  River  at 
Cherry  Run,  W.  Va.,  64,823. 

IT.  produotuB  Ck)n. 

Sideling  Creek,  between  Allegheny  and  Washington  C'Ounties, 
Md.,  64,827. 

IT.  tappanianns  Lea. 

Sideling  Creek,  Md.,  64,820. 

Sideling  Creek,  at  the  time  ot  our  visit  (Sept.  1892)  was  merely 
a  chain  of  pools  connected  by  a  slender  stream  of  water  running 
amonjr,  rather  tlian  over,  the  rocks  of  dry  intervals.  The  pools  had 
rocky  and  muddy  bottoms,  and  in  them  no  less  than  five  species  of 
Uniouidie  were  found,  represented  by  many  individuals.  No  Aitcti- 
losit  were  found  here. 

Stone  found  [/.  carlosni*  and  U.  radiaUis  at  York  Furnace,  York 
Co.,  Pa. 

Genus  MAKOASITAKA  Sohum. 
M.  marginata  Say. 

Conecocheafrue  River,  west  of  Hagerstown,  Md.,  64,820.  Potomac 
River  at  Hancock,  Md.,  64,819.  Sideling  Creek,  Md.,  64,821. 
Potomac  River  at  Cherry  Run,  Morgan  Co.,  W.  Va.,  64,818. 

M.  nndulata  Say. 

Sidelinjr  Creek,  Md.,  (>4,<S28. 

Genus  AKODONTA. 

Mr.  Witnier  Stone  found  A.jlaviatill^  Dillw.  and  A,  snbrylindrira 
lje&  at  York  Furnace,  York  Co. ,  Pa. 
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Explanation  of  Plate  I. 

Figs.  1,  2,  3.  Paryphavta  Ugnaria  Hutton.  Three  views  of  the 
type  specimeD,  drawn  by  Mr.  H.  Suter. 

Fig.  4.  Dart  of  Gadrodonta  ligera  Say.  Extracted  by  Mr.  Robert 
Walton  from  a  Philadelphia  specimen. 

Fig.  5.  Genitalia  of  Omphalina  fuUginosa  Griff.  Specimen  from 
York  Furnace,  Pa.,  collected  by  Mr.  Witmer  Stone. 

Fig.  6.  Pol^gyra  tridentata  fraudulenia  PiLs.  Type.  Specimen 
from  Morgan  Co.,  W.  Va. ,  opposite  Hancock. 

Fig.  7.  Polygyra  tridentata  Say.  Typical.  Sixicimen  from  Phila- 
delphia. 

Fig.  8.  Polygyra  tridentaia  juxtideit^  Pils.  Specimen  from  Cave 
Town,  Md. 

Figs.  9,  10.  Vdutina  grandis  K  A.  Smith.  Two  views  of  a  speci- 
men collected  by  Prof.  Angelo  Heilprin  at  McCormick  Bay, 
western  Greenland.     Natural  size. 

Fig.  11.  Piipa  pohmwnsis  Pilsbry.  Nicaragua.  Front  view  of 
type  specimen,  magnified  30  diameters. 
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HOMOLOGIES  OF  THE  ALI8PHEN0ID    AND    PETBOMASTOID   BOITES  IN 

VEBTEBBATES. 

BY    HENRY   C.    CHAPMAN,    M.  D. 

To  those  unfamiliar  with  modern  views  upon  the  morpholog}'  of 
the  skull  it  may  not  be  known  that  any  difference  of  opinion  still  pre- 
vails among  anatomists  as  to  what  bones  in  the  skull  of  the  lower  ver- 
tebrates should  be  regarded  as  homologues  or  representatives  of  the 
great  wing  of  the  sphenoid  and  petromastoid  in  the  skull  of  Man  and 
other  mammalia.  Considering  the  numerous  and  important  palieon- 
tological  and  embryological  researches  made  in  recent  years,  and  in 
view  of  the  fact  that  the  remains  of  extinct  animals  and  the  develop- 
ment and  structure  of  existing  ones  have  been  described  so  elabor- 
ately, it  might  naturally  l)e  supposed  that  the  (juestion  of  tlie  special 
homologies  of  the  bones  of  the  skull  would  have  long  since  been  de- 
finitely settled. 

So  far,  however,  from  this  being  the  case,  as  a  matter  of  fact  anato- 
mists, in  certain  instances  at  least,  on  the  one  hand  designate  the 
same  bone  by  different  names  and  on  the  other,  different  bones 
by  the  same  name.  The  confusion  of  ideas  thus  eugen(lere<l  by  ob- 
scure nomenclature  makes  it  often  very  difficult  to  understiind  what 
particular  bone  is  referred  to,  especially  when  the  description  relates 
to  the  cranial  bones  of  some  extinct  animal.  Apart  from  this  con- 
sideration it  is  obvious  that  unless  the  special  homologies  of  the  hones 
of  the  skull  of  different  vertebrates  are  determine<l,  and  identical 
bones  be  designated  by  the  same  name,  it  will  be  impossible  to  assign 
to  an  animal  its  pro})er  position  in  the  order  of  Nature  or  determine 
its  phylogeny  in  the  light  of  evolution,  es|^cially  if  the  animal  be 
an  extinct  one  and  its  natural  affinities  obscure.  The  hope  of  dis- 
sipating some  of  the  confusion  prevailing  as  to  the  nomenclature  of 
certain  oi  the  l)ones  in  the  skull  of  Man  and  other  vertebrates  prompts 
the  author  to  submit  a  resume  of  some  well-known  osteological  facts 
with,  however,  an  interpretation  of  the  same  not  hitherto  presented,  at 
least  as  far  as  known  to  him.  Even  if  the  latter  he  not  accepted, 
the  determination  of  the  synonyms  of  the  hones  in  question  may,  at 
least,  not  prove  superfluous  hereafter  to  co-workers  in  this  field 
of  research. 
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The  prevailiDg  view  among  anatomista  at  the  present  day  appears 
to  be  that  the  petromaatoii)  portion  of  the  temporal  bone  b  developed 
iu  Manfrom  three  distinct  ceatres  of  ossification,  named  respectively 
prootic,  opisthotic  and  epiotic;  that  the  pnxitic  and  opisthotic  coalesce 
to  form  the  pars  pelrosa,  the  epiotic  giving  rise  to  the  apecially  mas- 
toid part  of  the  pars  niastoidea,  and  later  joining  the  other  two. 

According  to  this  view  the  honiologues  of  these  three  centres  of 
ossification  ol  the  petromastoid  of  Man  exist  in  the  skull  of  the 
lower  vertebrate  either  as  distinct  bones  or  more  or  less  coalesced  with 
each  other  or  with  adjacent  bones.  The  Ixine  formerly  considered  as 
the  homologue  of  the  great  wing  of  the  sphenoid  or  the  alisplienoid, 
Figs  1  2  a  IS  regarded 
as  the  prootic  or  the  homo- 
logue  of  the  upper  part  ot 
the  human  pars  petrosa. 
The  alisphenoid  proper  I  is 
oflen  hut  little  developed 
or  even  absent  in  ihe  skull 
of  the  lower  vertebrates 
the  bone  furmerlv  name<l 
ocLipjtal  exteme  or  par 
Fio  1    Side  Wew  of  hunuiii  sk  ill  occipital     is    regarded     as 

the  homologue  of  the  ojiisthotic  or  ipiotic  while  the  latter  is 
often  represented  b>  a  aniall  ossification  coalesced  with  the  supra  oc 
dpital. 

So  far  as  known  to  the  author  Kerckringius  is  naually  regarded  as 

,,— =^  having    been    the  first  anatomist  to  desciite 

the    petromastoid   portion    of  the    temporal 

l>oije  as  developed  from  three  centres  of  ossi 

ficatioii      Unless    the  iLiitbor  bas  misunder 

~  stood  the  meaning  of  the  tevi,  however  that 

y  which  Kerckringius  refers  to  as  being  devel 
opeil  from  three  centres  of  o^ihuition  is  not 
-    ^  the  whole  petromastoid  hut  onlj  that  jMirt  of 

the  pars  |)etroaa  vs  lii<  b  constitutes  the    mam 
miliary    pro«^  or    |)ars  mastoidea.  the  pars 
petrosa  \iro\v  r  havin/  Iveeu  more  or  less  de 
Fio    2     Interior  view     '^'oped  Iwtore  jmd  independent   of  the  ihree 
of  himuii  skull.  centres. 
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In  the  fifth  chapter  of  his  Osteogeaia  Foetorum,*  published  in 
1690,  Kerckringius  observes  :  **  Ossis  petrosi  pars  ilia,  quae  pro- 
cessum  mammilluarem  constituit,  tema  de  novo  acquisivit  ossicula; 
unum  pyriforma,  acutiore,  sui  parte  squamoso  anuectitur;  alterura 
scutum  ovale  refereus,  magnitudine,  priori  vix  cedens,  media  cartila^ 
gine  ab  eo  separatur;  uti  &c.,  tertium  ab  utroque,  quam  vis  hoc 
magnitudine  neutri  sit  aequiparandum,  vix  aciculae  majoris  caput 
adaequans  sunt  autem  eosituordine  collocata,  quern  tabula  foetus  v, 
mensium,  usurpata  oculis  facilius  ad  mentem  quam  verba  transmit- 
tet  .  .  .  Constat  ergo  os  temporum  hoc  quinto  mense  sex  dis- 
tinctis  ossiculis;  osse  videlicet,  squamoso,  anulo,  osse  internam 
civitatem  efformante  &c.,  tribus  notabilibus  quae  hoc  mense  ex  orta 
esse  diximus.  Sexto  mense  pyriforme,  &c.  ovale  scutiforme  coalue- 
runt  in  unum;  tertium  non  nihil  auctum  est  magnitudine. 
Septimo  mense  jam  tertium  illud  ossiculum  duobus  mense  superiore 
inter  se  coalitis  accessit. " 

That  these  three  centres  of  ossification,  viz.,  the  "pyriforma,*' 
** scutum  ovale"  and  **  tertium"  do  not  correspond  exactly  to  the 
prootic,  epiotic  and  opisthotic  centres  in  the  sense  in  which  these 
terms  are  used  by  modem  anatomists,  appears  from  the  text  of  the 
latter  part  of  the  passage  quoted,  beginning  "  constat  ergo,"  the  tem- 
poral bone  being  said  to  consist  at  the  fifth  month  of  six  distinct  os- 
sicles, which  would  be  inijwssible  if  two  of  the  ** tribus  notabilibus" 
coalesced  to  form  the  "osse  internam  cavitatem  efformante,*'  which, 
however,  as  we  shall  see  hereafler,  they  do  a  little  later.  That  by 
the  "osse  internam  civitatem  efformante  "  is  meant  that  part  of  the 
pars  |)etrosa  developed  before  and  independent  of  the  appearance  of 
the  three  di^Jtinct  ossicles  becomes  evident  from  the  description  of  the 
state  of  the  development  of  the  temporal  l)one  at  the  previous  or 
fourth  month,  Kerckringius  stating  that  the  bone  at  the  end  of  that 
month  consists  of  three  ossiclas :  **annulo, "  **os.<e  squamoso"  and 
"illo  jam  conunemorato,"  the  hitter  being  the  **  osse  internam  "  or 
that  part  of  tlie  pars  petrosii  developed  at  tliat  jieriod.  *  *  Quarto 
mense  mirum  visu,  quam  cito  i^  quanto  |)erfectione  os  squamosum 
ma^nam  |)artem  factum  sit  osseum.  Os  petrosum  jam  rubicunda 
(•artihiginesignavit  cavitatis  suae  forniam  orj^anorum  audituscapacem, 
nihil  tamen  adhuc  pniesefert  osseum,  praeterquam  unam  in  longitudi- 


'  Theotlori    Kerckriugii,    Osteogeiiia    Footuum.     Bibliotbeca  Auatomica,  T. 
II,  Genevae,  1685. 
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nem  proteDsam  crassiusculam  &  inaequalem  lineam,  annulo  seu 
circulo,  antea  nominato,  subjectam  &c.  paulo  longius  protensam. 
Os  itaque  temporum  hoc  raense  tribus  constat  ossiculis,  annulo 
scilicet,'  osse  squamoeo  et  illo  jam  commemorato. 

Further,  according  to  Kerckringius  the  "  pyriforma "  (prootic) 
coalesces  at  the  sixth  month  with  the  ''scutum  ovale"  (epiotic)  to 
form  one  bone,  the  latter  being  joined  at  the  seventh  month  by  the 
*'tertium  illud  ossiculum"  (opisthotic),  whereas,  as  we  shall  show, 
it  is  the  opisthotic  and.  not  the  epiotic  that  combines  with  the  prootic 
to  form  the  pars  petrosa.  As  to  what  Kerckringius  meant  by  his 
**  tria  petrosi  ossis  distincta  ossicula,"  we  will  try  to  make  clear  in 
our  description  of  the  manner  in  which  the  petromastoid  develops 
in  Man. 

The  work  *  *  De  Aure  Humana  "  by  Cassebohm  appeared  in  1734- 
1735.  The  description  of  the  development  of  the  ear  given  by 
this  author,  while  agreeing  in  the  main  with  that  of  Kerckringius, 
differs  from  it  in  some  respects.  Cassebohm  recognized,  how^ever, 
with  Kerckringius,  the  fact  of  the  pars  petrosa  being  more  or  less  os- 
sified before  the  appearance  of  the  **  tria  ossicula,"  as  shown  by 
numerous  passages  in  his  text  as  well  as  by  his  excellent  figures.^ 

In  the  judgment  of  the  author,  Meckel,  ratlier  than  Kerckringius 
or  Cassebohm,  was  the  first  anatomist  to  describe  the  petromastoid  of 
the  temporal  bone  as  arising  from  three  distinct  centres  of  ossifica- 
tion. According  to  this  author*  the  first  part  of  the  labyrinth  to  os- 
sify is  that  immediately  surrounding  the  fenestra  rotunda,  whence 

-  Kerckringius,  loc.  cit. 

'Tractatas  Qnatuor  Anatomici  de  Aure  Humaua.  Halae  Magdeburgicae, 
1734  p.  19:— -"Kerckringi!  rclatio  de  osse  temporum  in  foetu  trium  mensium, 
cum  mea  observatione  de  foetu  totidem  conveiiit  exe^pto.  .  .  .  Idem  ille 
porro  in  foetu  quinque  mousium,  partem  petrosam,  circa  processum  ma^toideum 
tria  ofisicula  habere  refert,  quorum  due  meiise  sexto  coaulere:  verum  in  his 
mensibua,  in  loco  indicato  nulla  ossa  pcculiariused  cartilugincm  vidi  Tab.  3,  Fig. 
22,  lit.  K." 

Tractatus  Quatuor  &c.,  p.  45: — Aute<|uam  tympani  membranam  removebam, 
cochleae  tuber  membranae  hujus  partem  suiwriorem  &  mediam  tangebat  «& 
quam  vis  cartilagincm  esset,  foraminis  tamon  rotundi  (quod  ad  cochleam  & 
ducit<&  pertinet)  margo  erat  osseus  partem  <|ue  auinuli  i>osteriorem  attingebat." 
.  .  .  .  Coi'hleae  que  tuber  ex  fiisco  (|uem  habebat,  colorem  uigi'uui  acquisi- 
visset,  tunc  foraminis  rotundi  margo  albus  oss*'Us  (jue  apparcbat." 

Tractatus  Quintus  Anatomicus.  Halae  Magdel»urgicac,  1735,  p.  15: — "  In  foetu 
trium  mensium  cochleam,  circa  foramen  rotundum  osseam,  relicjuam  vero  coch- 
leae partem  cartilagineam.  In  fo«'tu  quatuor  mensium  cochleam  vidi  osseam, 
excepta  lamina  spirali.  quae  cartilaginea  enit ;  banc  in  foetu  quinque  mensium 
osseam  demum  couspexi." 

*  Handbuch  der  Menschlicheu  Auatomie,  Band  4.  Halle  &  Berlin,  1820,  p.  49. 
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the  spreading  ossification  produces  the  floor  of  the  hibyrinth.  The 
second  centre  of  ossification  arising  at  the  extreme  end  of  the  su- 
perior vertical  canal,  gives  rise  to  the  internal  auditory  meatus  and 
the  floor  of  the  cochlea.  The  third  centre  of  ossification  begins  as  a 
scale  upon  the  middle  of  the  internal  vertical  semi- circular  canal. 

It  is  to  be  inferred  that  Meckel  supposed  the  mastoid  is  developed 
from  the  latter  centre,  for  though  he  does  not  say  so  in  the  passage 
just  referred  to,  as  he  had  some  years  previously*  expressed  the  view 
that  the  mastoid  is  developed  from  a  special  centre  distinct  from  that 
forming  the  pars  petrosa,  and  as  the  latter  is  formed  according  to 
Meckel  from  the  first  two  centres,  the  only  centre  remaining  to  form 
the  mastoid  is  the  third  centre,  that  beginning  as  a  scale  upon  the  in- 
ternal vertical  semi- circular  canal. 

In  his  well  known  work  on  the  temjwral  bone  Kallmann  also  ex- 
presses the  view  that  the  mastoid  portion  is  developed  from  a  special 
centre  of  ossification,  offering  as  a  proof  thereof  the  fact  of  his  being 
able  to  scrape  off,  in  certain  specimens  of  the  dried  skull,  the  third 
oval  centre  of  ossification  without  injuring  the  semi- circular  canal.* 

In  1848  Rathke,  in  describing  the  development  of  the  turtle,  re- 
garded the  two  bone3,  the  rocher'  and  occipital  externe**  of  Cuvier, 
which,  according  to  this  author,  form  the  labyrinth,  as  corresponding 
when  taken  together  to  the  pars  petrosa  of  the  temporal  bone  of 
higher  vertebrates: — **Die  Kiiorpel  Ka|)sel,  welche  sich  auch  bein 
den  Schildkneten  uni  den  hiiutigen  Theil  des  Olir  labyrinthes  bildet 
und  anfangs  eine  sehr  einfache  Form  un<l  nurselir  diinne  Wandung 
hat,  bleibt  in  ilirer  gegen  das  Gehirn  gekehrten  HalfVe  bei  mehreren 
Schildkni?ten  (nanientlich  in  den  (lattuugen  Emys  und  Chelonia), 
wenn  nicht  gar  bei  alien,  zeitlel)ens  knorplig.  Hire  iiussere  und 
groessere  Hillfle  hingcgen  verkuochert  allinaehlig,  so  jedoch,  dass 
in  ilir  zwei  Knochenstiioke  einstelien,  von  denen  ein  jedes  einen  Theil 
(Ics  hiiutiiren  Ohrlabyrinthes,  namontlich  Theile  der  halbzirkel 
formiizcii  Kaniile  einsehliesst  und  von  denen  nur  das  eine  niit  dem 
Nanieu  das   Felsenboins  belegt,  das  andore  von  Cuvier    nicht    recht 

^Virbiv,  Haml  1,  isif).  p.  iVMi. 

**'I)ir  v«'rj;l('i<-h(>iuh*  Osti'olojjjic  drs  Schlafi'iilicins,  Hannover,  1837.  p.  H: — 
*'  Dicscr  Knoclicn  kern  zrij;t  sicli  am  tnickncn  skelet  als  fin  ovalos  Knopfchcn. 
<las  icli  h'iclit  ahknitzon  konnt*',  olino  die  kaniile  zu  veiletzen.  zuni  zeiclien 
dass  di(%s*'r  Theil  als  ein  besonderes  stiick  entstebt." 

"  Alisidienoid,  Prootie, 

"*  Paroccipitul,  Oidstliotie. 
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passsend  Os  occipitale  externum  geuauiit  wordeu  ist.  Beide  Kuochen- 
stiicke  uud,  die  zusammengeiiomnieu  eigeiitlich  nichts  anderes  als 
das  Felseubein  der  hohem  Thiere  vorstellen.® 

About  the  same  time  the  late  Professor  Owen'",  in  referring  to  the 
views  of  Kerckringius  as  to  there  bein;:;  **tria  |)etrosa  ossis  distineta 
oesicula,"  called  attention  to  the  primary  independence  of  the  base 
of  the  processus  mastoideus  as  **  a  fact  of  much  more  significance 
than  its  brief  and  transitory  manifestation  would  lead  the  author  to 
divine."  He  further  observed  that  **iu  the  cold  blooded  vertebrates 
the  mastoid  retains  with  a  few  exce|)ti()ns  its  primary  embryonic  dis- 
tinctness as  an  independent  element  of  the  skull."  It  should  be 
mentioned  in  this  connection,  however,  that  as  Professor  Owen  re- 
gardeil  the  bone  now  considered  in  the  lower  vertebrata  as  the 
s<(uamosal  to  be  the  homologue  of  the  special  centre  of  ossification  of 
the  human  pars  mastoidca,  he  called  it  accordingly  the  mastoid. 

In  1861  the  view  of  Meckel  as  to  the  original  distinctness  in  the 
embryo  of  the  three  parts  of  the  |>etromastoid  portion  of  the  tem- 
poral l)one  was  confirmed  by  Kolliker"  in  his  description  of  the  de- 
velopment of  that  lx)ne  in  Man. 

Finally,  Professor  Huxley  in  his  lectures  as  Hunterian  Professor 
at  the  Royal  Collie  of  Surgeons  of  England,  in  1863,  and  em- 
bodied substantially  in  his  "  Lectures  on  the  Elements  of  Compara- 
tive Anatomy,"  "  developed  at  length  and  in  detail  the  view  that  the 
petromastoid  portion  of  the  temporal  bone  in  man  is  developed  from 
three  centres  as  described  by  Meckel  and  Kolliker,  and  further  that 
these  three  centres  are  represented  in  the  lower  vertebrata  as  more 
or  less  distinct  bones  as  held  by  Rathke  and  Owen. 

The  two  bones  described  by  Rathke  as  forming  in  the  turtle  the 
**ielsenbein''  were  named  by  Prof.  Huxley  the  prootic' *  and  opistho- 
tic'*;  that  regarded  by  Owen  as  the  mastoid  was  considered  by  Prof 
Huxley  to  be  the  squamosal'^  and  the  *' specially  mastoid"  [)art  of 
the  "pars  mastoidea"  the  **  scutum  ovale  referens"  of  Kerckringius 
was  named  by  Prof.  Huxley  the  epiotic**^. 

'UcbiTclie  Entwickcliiii^  der  S<;hil(lkrot<»ii.    HniuiischwMM^,  1H4S,  p.  52. 

•^  On  the  Archetype  aud  Hoinolojj;ies  of  the  Vertebrate  Skeh-toii.  London, 
13*48.  p.  29. 

"  Kntwickhing.-»ge3chiehte  des  Menschen  und  der  Holieren  Thiere.  Leipzig, 
p.   320. 

•2  I>ondon.  18ft4. 

>M)p.  cit.  p.  222. 

'•Op.  eit.  p.  222. 

'^Op.  cit.  p.  230. 

»«Op.  cit.  p.  155. 
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The  view  of  the  morphology  and  terminology  of  the  periotic  cap- 
sule and  adjacent  bones  as  sustained  by  Prof.  Huxley  and  most  other 
anatomists  of  the  present  day  is  based   upon  two  assumptions : 

1st.  That  the  petro- mastoid  |)ortion  of  the  temporal  bone  in  Man 
develops  from  three  distinct  centers  of  ossification  named  resj)ectively 
prootic,  opisthotic  and  epiotic  and  represented  in  the  skull  of  the 
the  lower  vertebrata  by  three  bones  bearing  respectively  the  same 
three  names  and  more  or  less  coalesced  with  each  other  or  adjacent 
bones. 

2d.  That  the  bone  lying  in  front  of  the  exit  of  the  inferior  max- 
illiary  division  of  the  fifth  nerve  should  be  regarded  in  the  lower 
vertebrata  as  the  homologue  of  the  great  wing  of  the  sphenoid  in  Man 
and  named  the  alisphenoid,  and  the  bone  lying  k>ehind  such  exit  as 
homologous  with  the  upper  part  of  the  pars  petrosa  of  Man  and 
named  the  prootic. 

The  conclusion  that  follows  if  these  two  assumptions  be  admitted, 
will  be  that  the  alisphenoid  or  homologue  of  the  great  wing  of  the 
sphenoid  is  often  but  little  developed  or  may  be  even  absent  in  the 
skull  of  the  lower  vertebrata,  its  place  being  supplied  by  the  prootic 
bone  or  the  homologue  of  the  upper  part  of  the  pars  petrosa  of  man. 

Mot  withstanding  the  high  authority  of  Meckel,  Kfilliker,  Huxley 
and  others,  among  whom  may  be  mentioned  tlie  late  W.  Kitchen 
Parker,  universally  conceded  while  living  to  be  the  highest  authority 
on  all  questions  pertaining  to  the  development  and  morphology  of 
the  skull,  the  three-fold  development  of  the  petro-niastoid  portion  of 
the  temporal  bone  has  been  denied  by  anatomists  and  notably  by  the 
late  Dr.  Joseph  Leidy.  ^' 

The  author  having  had  occasion  recently  to  study  the  development 
of  the  temporal  bone  in  Man  has  satisfied  himself,  at  least,  that  the 
mastoid  portion  of  the  petrosal  is  not  developed  from  a  s[)ecial  centre 
of  ossification  but  from  the  petrosal  and  s(juaniosal  [)ortions  of  the 
tem[X)ral  as  describexl  by  Leidy,'""  and  that  there  is  no  homologue, 
therefore,  in  the  skull  of  Man,  of  the  bone  described  as  the  epiotic 
in  that  of  the  lower  vertebrata.  Further,  while  there  is  no  doubt 
that  the  petrosal  part  of  the  temporal  in  Man  is  (levelo|>ed,  as  we  shall 


"Scu'iice,  Vol.  1.  No.  18.  Juno  8,  l88:i,  p.  507. 
if'Op.  cit.  p.  507.  lluimm  Aiialoiiiy,  1889,  \t.  116. 
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!;ee  presently,  ^m  two  distinct  centres  of  ossification,  these  two 
centres,  in  the  judgment  of  the  author  are  not  so  exactly  repre- 
sented in  the  skull  of  the  lower  vertebrata  that  the  names  pro- 
otic  and  opisthotic  can  be  given  them. 

At  a  period  about  the  middle  of  the  fifth  montli  of  intra- uterine 
life  the  temporal  bone  exhibits,  according  to  the  dissections  of  the 
author,  three  distinct  ossifications :  the  squamosal,  the  tympanic  and 
a  ring  surrounding  the  foramen  rotundum  of  the  otherwise  cartila- 
ginous labyrinth.      A  little  later  a  second  centre  of  ossification  makes 
its  appearance  at   the  extreme  end  of  the  superior  vertical  canal. 
From  these  two  centres  of  ossification,  which  we  will  name  the  upper 
and  lower  otic,  as  indicating  their  situation  in  Man,  there  arise,  due 
to  progressive  ossification  extending  through  the  labyrinth,  the    pars 
petrosa  and  two-thirds  of  the  pars  mastoidea  of  the  temporal,    the 
remaining  third  of  the  latter  being  developed  from  the  squamosal. 
From  the  lower  otic  ring-like  ossific  centre  surrounding  the  foramen 
rotundum  arise  all  that  part  of  the  pars  petrosa  seen   i)eneath   the 
cranium,  viz.:  the  lower  part  of  the  cochlea,  the   promonotory,  and 
lower  part  of  the  fenestra  ovalis,   the  fenestra  rotunda,  the   lower 
arm  of  the  posterior  semicircular  canal,  the  lower  part  of  the  facial 
canal,  jugular  fossa,  the  carotid  canal  and  the  floor  of  the  tympan- 
num.     From   the  upper  otic  ossific  centre,  (that  appearing  on  the 
superior  vertical  canal)  arise  all  that  part   of  the   [)ars  petrosa  seen 
within  the  cranium  except  that  entering  into  the  formation  of  the 
jugular  fossa,  viz.:  the  upper  part  of  the  cochlea  including  the  cupola 
and  the   base,  the  internal  auditory  meatus,  the  upper  part  of  the 
fenestra  ovalis,  the  upper  arm  of  the  posterior  and  the  superior  and 
vertical  semicircular  canals,  the  upper  part  of  the  facial  canal,  the 
tegmen  tympani. 

The  various  structures  just  described  as  respectively  produced  from 
the  two  ossific  centres  having  coalesced  about  the  eighth  inonth'^  or  even 
earlier,  to  form  the  osseous  labyrinth,  there  is  developed  as  a  continuous 
outgrowth  of  the  latter  the  pyramidal  and  mastoid  portions  of  the 
petrosal,  the  mastoid  being  forme<i  more  especially  by  outgrowths 
from  the  posterior  and  external  semicircular  canals.  The  outgrowth 
from  the  posterior  semicircular  canal  ap|>ears  as  an  '*  elliptical  islet"''*' 

*•  It  should  bt'  mentioned  in  tliis  (onnoction  tliat  it  isofton  impossible  to  de- 
termine exactly  the  age  of  a  foetus,  .since  foetuses  of  the  siime  age  vary  as  re- 
gards length,  weight  and  development. 

»**  Epiotic."  Huxley,  Op.  cit.  p.  155. 
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(h'ifi.  :i,  4,  e).  in  the  cartilage  situated  lietween  the  wiuumosal,  parie- 
tal and  occipital  lioues  aud  uonati- 
titting,  therefore,  part  of  the  wall  of 
the  cranium.  The  elliptical  islet 
having  been  developed,  a  swwnd 
'•^F' — ^"^  ■"    fflWX  "quadrate"  islet  (Fig.  3,  4.  7)  now 

■J  "^^  ''llMlf  appears  iu  the  (*rtilage  and  more 

y  jiw5*  i__J!ifes\.       particularly  in  the  part  of  it  lying 

,Mf^.     jCi-    (  :a      between   the  elliptical  islet  and  the 
squamosal.    The  two  islets,  theellip- 
ticul    and    quadrate,    sultsequently 
uniting  together  form   the  mastoid 
foetus.  portion  of  the  petrosal.      If  the  lat- 

ter be  developetl  in  the  miuiner  just  describfd  then  the  "  pyri for- 
ma "  and  "scutum  ovale"  of  Kercktingius  would  be  the  parte 
described  by  Leidy  as  the  "elliptical"  and  "quadrate" 
islets,  since  the  former,  like  the  latter,  "coalewceiit  in  unum" 
hut  not  to  the  prootJc  and  opistho- 
tic  centres,  since  the  latter  are  de- 
velo|>ed  and  coalesce  Iwfore  the  islets 
even  appear,  and  for  the  reason 
already  given  that  it  is  ihe  pyri- 
tiiriiiH  or  prootic  and  tbe  scutum 
ovale  or  i>|)iotif  that  unite  according 


Ki(i.  3.  Tci 


\"\a.  4.  'lViii[».rHl  Ihiiiv  of  liiiiiiuii 

The  thiril  ossicle  ot    Kenki 


to    Kcrckriiigiiis, 
and  opLithotic 


iigiii 


the 


the    prootic 


ajorii  caput  adaeqnan-i     curresjion  Is  to  ih  it  part  (I   the  lower  utii. 

'   optstbotH   tliat    growing     utuard  and    liiukwarl   makes  it><  ap 

^1  |>earan<e  at  Ibe  e  Ige  of   the  iMupami   ring  at  an 

**'  J     l\\\   ^^^""'^    pcnod  of  intra  uleriiie  life    ind   which  soon 

I  combines   as  wt.  ha\e  sein    with  the  up[ter  otic  or 

1      pruotiL  to  form  Ibe  pars  petro^i    the  latter  subse 

\\  qnenth    uniting   nith  ihi    '•jimni  sal    to   form   the 

1,  V  mastoid  |K>rtion  of  the  tcnqwriii 

If    howe\(r    ihtrt    in    no  diMinit  mnutoidcus  or 

epioltc Centre  it  iNMficalion  in  the  ti.ni[K>rtil  Ixint  of 

""'k'  n  ^''*"  **'""  'iterprelalion  i-  Unit  t    1 1    )tfucil  as  u> 

i  IibIi       tbe  homologies  ut  tht,  liom.     |  icsent  in  the  h  li  and 
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and   hv 
should 


Owen  fts  nutftoid  in 
be    regarded    as    it 


turtle  and  described  bv  Cuvier  ^  as  m%loideu>  and  occi}Mtal  exteme, 
by  Owen  ^  a?  mastrad  and  paroccipital.  an«l  bv  Huxley  -^  as  squa- 
mosal  and  epiodc  in  the  fish  an«i  <)(|uanKKsal  an*!  opisthi^tic  in 
the  turtle?  In  r^ly  to  such  query,  in  the  jud^nneut  ot  the  author 
the  bone.  No.  ^^  "f  Figss.  5.  6,  7,  8>  describe*!  by  Cuvier  as  mastoidien 

the  skull  of  the  luwer  vertebrates 
is  bv  Huxlev  and  most  modem 
anatomists,  as  the  hom«.>lo;nie  of  the 
squamosal  (  Fig.  3.  *j  of  the  tem|ioral 
of  Man.  The  bone  No  4,  (Figs.  5, 
8.  the  occipital  exteme  i  perch  ;  Cu- 
vier, the  paroccipital  of  Owen,  the 
epiotic  of  Huxley  in  fish,  o|:»sthotic 
in  turtle^  is  not,  however,  reprfe^ent- 
ed  as  a  distinct  bone  in  the  skull  ot 
rig.  6.  Side  view  of  skiiU  of  cod-fish,    ^^i^^  j^j  ^^^  ,he  ^eminentia  asjiera"** 

of  the  occipital  bone  or  the   **  scabrous  ridge  exteihled  from   the 
middle  of  the  condyle  towards  the  root<  of  the  mastoid  process.* "^ 

The  name  occipital  externe,  or  its 
English  equivalent  external  occipi- 
tal, may  as  well  then  be  retained 
for  the  bone  No.  4  as  simply  ex- 
pressing the  fact  that  there  exists  in 
the  skull  of  the  lower  vertebrates  a 
bone  lying  external  to  the  supra  and  ex-occipital  irrespective  ot  any 
preconceived  hypotheses.  The  names  paroccipital  and  epiotic  should 
be  discarded,  as  the  former  implies  that  the  bone  No.  4  is  the  para- 
pophysis  of  the  first  cranial  vertebra,  the  latter  that  it  is  the 
homologue  of  the  special  centre  of  ciSr:itication  of  the  ma<oid  in  Man. 
It  has  been  ur^ied  iu  favor  of  the  hone  No.  4  beiuL'  called  the  epi- 
otic in  the  fi-jh  that  it  enters  iqUj  the  formation  of  the  ear-chamber, 
its  inner  surface  being  excavated  for  the  reception  of  part  ot  the 
posterior  and  external  semicircular  canal.  Such  arguraeut,  h<»wever, 
loses  all  force  when  it  is  remembered  that  the  exfKxnpital  ir-  ^iuiilarly 

'*  Hi#toifv  Xatarelle  d<-s  Poiiswms.  T^^ui*-  1.  p.  -S*'. 
"  Aiiatomy  of  Vert#-hrati-s.  Vol,  1.  p.  i«T. 
»()p.  fit-  p.  174. 

**S.  T.  H.  ^^o••lnnlerillJ^  **  !>«' O-rj-'ri- Huuiaiii  Fahri<-a."  T.  I.  171*4.  p.  l<»o. 
*»  Alexander  MoniTi.  "The  Anat^iuv  of  ih*-  Huuiau*  I^>n«  *.  "  f>liiiburgh.  17:i2, 
p.   110. 
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exc^fateil    and  that  the  latter  bone  together 
»ith  the  ahspheii  ii<)  (proutic)  petrosal  (upis- 
thotic)   sijunniosal     am)    poijt  froutal    bones 
outer  mto  the  turraation  of  the  otocraoe      It 
"houlii  W  mentioned  m  this  coanection  that 
^  the  exleniai  occipital  bone    No    4    (Figa  5 
Sauil  H)  though  prestHliug  in  (he  turtle  the 
nfxaine  chnraLtvrs  ami  similar  r<  latious  asm 
f  the  fish,  U  usually  described  in  that  animal 
and  in  the  alligator,  etc,  aa  the  opisthotic  hone, 
the  epiolte  being  supposed  then  to  be  repre- 
sented by  an   indei>endeiit  centre  of  ossifica- 
tion which,  while  distinct  at  an  early  period 
of  life,  later  coalesces  with  the  supra-occipi- 
„„f  tal,  No.  :j+(Fig.  »). 

ich  be  universally  the  case  it 
would  only  prove  that  either  the  Biipra-occipital  develojis  in  reptilia 
from  two  centres  lu  the  embryo,  or  that  there  exists  a  Iwne  (epiotic) 
in  the  skull  of  reptiles  that  has  no  homologue  in  that  of  fish  or  Man, 
not  that  the  bone  No.  4  is  the  <ipisthoti<'.  Indeed,  as  we  shall  see 
presently,  there  is  uo  reason  to  believe  that  an  opisthotic  lx)ne  that 
ler  or  jietrosal  in  the  fish  (cod) 
<if  .Man  exists  in  the  skull  of 


ijkull  of  turtle. 


iupposed  homologue  of  the  r 
of  the  tower  part  of  the  jiurs  [wtrc 
he  rep    e        rt       a   a 


h   take 

of  he      n  Kii 

I        n  d  1 


rtion  of  the  temporal  bone  in 

k  11  of  a  cod-tish.  snake,  turtle 

e       1  centr<«,  two  bones  to  which 

lie  appropriately   given  and 

ire    the  jMirs   p<-trosa  of  the 

M'giu  by  tirst  pointing  out  in 

in  the  cod  reHenihles  and 

Hii'tion    of    the    human    pars 

it    in    it-"    inner    concavity 

ot    the    ve^itibule    and    the 

It    dtllers  from   it    Id    not 

ir  mcif,   osseous   semicircular 

men  lyinpani,  uo  .^uch  parts 
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being  prei^nt  in  the  cod,  and  in  not  transmitting  the  portio  dura  of 
the  seventh  nerve,  the  latter  also  not  existing  in  the  cod-fish."  If  the 
hone  No.  6  in  the  cod-fish  be  compared,  however,  with  the  great 
winjr  of  the  sphenoid  in  Man  (Figs.  1,  2,  a)  it  will  be  observed  that  it 
agrees  with  the  latter  (alisphenoid)  in  articulating  with  that  part  of 
the  basi- cranial  axi.s  corresponding  to  the  basi-sphenoid,  and  with  the 
parietAls  in  entering  into  the  formation  of  the  hiteral  wall  of  the 
cranium,  supporting  the  mesencephalon,  and  in  being  notched  anter- 
iorly (perforated  in  the  carp)  for  the  transmission  of  the  superior  and 
inferior  maxillary  branches  of  the  fiflh  nerve.  The  bone  No.  6  in 
the  cod  differs  from  the  alisphenoid  in  Man,  as  already  mentioned,  in 
supporting  part  ot  the  membranous  labyrinth  and  in  the  notch  trans- 
niittiog  the  inferior  maxillary  branch  of  the  fif^h  nerve  being  situated 
in  the  anterior  part  of  the  bone  rather  than  in  the  posterior  part  as 
is  the  case  in  Man. 

In  the  consideration  of  the  relative  posterior  of  the  notch  v  in  the 
bone  No.  6  in  the  fish  and  that  of  the  foramen  ovale  in  the  alis- 
phenoid of  Man,  (Fig.  2,  /o),  the  fact  appears  to  have  been  entirely 
lost  sight  of  that  the  notch  or  foramen  in  the  fish  corresponds  to  two 
distinct  foramina  in  Man :  the  foramen  rotundum,  (Fig.  2,  r)  and 
the  foramen  ovale,  (Fig.  2,  fo)  transmitting  respectively  the  super- 
ior and  inferior  maxillarv  branches  of  the  fif\h  nerve,  and  that  the 
part  of  the  notch  in  the  fish,  (Fig.  6,  V)  corresponding  to  the  foramen 
rotundum  in  Man,  is  situated  anteriorly  just  as  is  the  case  in  Man. 
The  situation  of  the  exit  of  the  superior  maxillary  nerve  is  therefore 
substantially  the  same  in  the  bone  No.  6  in  the  cod  (and  absolutely 
so  in  the  carp)  as  in  the  alisphenoid  of  Man.  The  objection  that 
might  still  be  urged  that  that  part  of  the  notch  corresponding  to  the 
foramen   ovale  is  situated  anteriorly  in  the  fish  but  posteriorly  in 


**The  author  is  familiar  with  the  view  entertained  by  some  anatomists  that 
hyomandibular  branches  of  the  fifth  nerve  represent  in  the  fish  the  branches  of 
the  p<jrtio  dura  of  the  sc»venth  nerve  or  facial  in  Man.  Sncli  an  interpretation 
is,  however,  untenable,  b<'ing  based  upon  the  assumption  that  the  quadrate  bone 
(jueal  caisse  hypotympauic)  in  the  fish  is  the  homologne  of  the  incus  in  Man,  the 
articuhtre  corresponding  then  to  the  malleus.  As  the  riuadmte  and  malleus  are. 
however,  developed  as  ossifications  of  the  proximal  ends  of  Meckel's  cartilage 
(mandibular  arch)  the  quadrate  must  be  the  homologue  of  the  malleus,  not  the 
incus,  if  it  be  homologous  with  either  of  the  ear  bones.  The  hyomandilMilar  bone 
(temporal  mastoidien  epitympanic)  in  the  fish  is  homologous  with  the  incus, 
these  bones  being  developed  through  the  ossification  of  the  proximal  ends  of  the 
hyoid  arch.  It  must  be  admitted.  howev(>r,  that  this  last  view  leaves  still  un- 
explainiMl  why  the  articulare  in  the  mandibular  arch  of  the  fish  and  the  same 
bone  together  with  the  others  enti-ring  into  the  formation  of  the  lower  jaw  of  the 
alligator  are  not  represented  in  Man. 
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Men  has  ao  signiHcance,  sioce  in  Man  und  marainalg  generally  there  U 
always  a  small  portion  of  the  alispheiiuid  behind  the  foramea  ovale, 
Bmimuting,  indeed,  iu  the  sheep  to  abont  one-half  the  bone. 

The  statement  often  made  that  the  bone  lying  behiud  the  exit  of 
the  fifth  nerve  id  the  honiologiie  of  the  tipper  part  of  the  human  pare 
petrosa  is  simply  not  correct  so  far  as  oonceros  Man  and  mammals. 

Ill  view  of  the  facts  just  mentioned  some  anatomists  have  con- 
sidered the  bone  No.  6  in  the  fish  na  the  homologiie  of  the  alisphen- 
oid  in  Man  and  have  so  named  it.  Other  au&toiiiists,  on  the  other 
hand,  impressed  with  the  fact  that  the  lume  supiwrts  a  part  of  the 
membranous  labyrinth,  have  regarded  it  as  the  homologue  of  the 
upjier  part  of  the  humau  pars  petroaa  und  called  it  accordingly  pro- 
otic.  In  the  judgment  of  the  author  an  insuperable  objection  to 
accepting  the  latter  view  is  that  it  involves  the  inevitable  but  absurd 
conclusion  that  its  honiologue,  or  the  prootic  portion  of  the  pars 
[letrosa,  must  transmit  the  sujjerior  and  inferior  maxillary  branches 
of  the  fifth  nerve.  On  the  other  hand,  it  might  be  urged  that  the 
bone  No.  6  can  not  be  the  homologue  of  the  allsphenoid  in  Man 
since  the  latter  never  supports  any  |)art  of  the  membranous  labyrinth. 

In  reply  to  the  latter  objection,  though  at  the  risk  of  committing  a 


petitio  pni 


that  it  is  just  in  this  respect 
that  the  skull  of  the  cod- 
fish differs  from  tliat  of 
Man  :  The  bone  No.  fi. 
iu  the  Ksh,  the  homo- 
logue of  the  alisphenoid 
in  Man,  protects  the  an- 
terior part  of  the  laby- 
rinth US'  is  done  hy  the 
upper  part  of  the  human 
pars  petrosa,  the  difTcr- 
ence  being  conditioned 
by  the  part  of  the  mem- 
branous labyrinth  l>eing 
ri-'i<iii  iif  !illiK;iiiir  ri'Inlively  enormously 
<<eiius  covering  but  little  ,so,  whereas  in 
iltli!  develo|K!d  while  the  pars  petrosa  is 


hi'u    the 

,log.U' 


No.    «    ■ 
;   alisphenoid    i 


the 
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Mtd  the  Dame  given  to  it  by  Cuvicrot  grand  aileorits  Eiigli^li  equiv- 
alent alisphenoid  (Owen)  retained."  If  the  bone  No.  6  in  the  Hkiill  of 
the  pj-thon  (Fig.  7),  turtle  (Fig.  10),  alligator  (Figs.  9,  11),  be 
compared  with  that  so  numbered  in  the  cod-fish  (Fig.  6),  U  will 
be  found  that  while  it  resembles  the  latter  in  articulating  with  the 
bttd.>!phenoid  aud  parietal  bones,  enlering  into  the  formation  of 
tbe  lateral  wall  ot  the  cranium,  preeenting  a  notch  or  foramen  for 
the  transmisaioD  of  the  superior  and  inferior  maxillary  branches 
of  the  fifth  nerve  and  protecting  the  anterior  part  of  the  organ 
of  hearing,  it  difiera  from  it  in  transmitting  the  filaments  of  tbe 
portio  dura  and  mollis  of  the  seventh  nerve  and  in  forming  the 
anterior  half  of  the  fenestra  ovalis  of  tbe  vestibule. 

Id  tbe  latter  respects,  and  in  protecting  the  anterior  part  ot  the 
labyrinth,    the    bone    No.  6   in    the   reptile  cert^nly    resembleit 


Fig.  10.     Interior  view  of  Hiulitory  region  of  turtle. 

tbe  upper  or  prootic  part  of  the  human  para  petrosa  and  would 
be  more  appropriately  named,  therefore,  the  prootic  than  tbe  Itone 
No,  6  in  the  fish.  Tlie  fact,  however,  of  this  l>one  in  the  reptile 
traLOsmitling  by  notch  or  foramen"  the  maxilliiry  branches  of  the 


■knllH  of  eerttiiii  HahcB  (mliiiiiti  iiiiil  ear|>1  tlirre  Ihhii's  whir 
ta  tbe  prooUr.  nliHphi'noJil  aii<l  iiri><li>-Ki>li<'niilil.  An  tir 
KDtrrior  olthe  three,  in.  hiiwever.  iiieoiii'tiiiit  mill  an  wi'  r 
an  iaterarbitHl  hone,  not  the  iniillii-Hiilii'iiiiid.  ilK  .(ireiU'i 
affect  the  ftrenmeiit  as  alHtiil  slmve.  Ilie  w-i'iilli'il  jini 
ample,  heinK  the  s1i»|ilu'tioiil.  iiiiil  llie  iiliii|ihi-iiiiiil  Ih'Iiii:  I 
»It  will  Iw  ulMerved  ill  llie  uiw  uPthe  ].vlli<>ii  (Kiu.'; 
In  tlie  bone  No.  6  nrc  ax  well  iiinrkiil  im  Ihv  r.iniiii.ii 
OTale  are  in  the  aliBpheiioiil  uf  lluii. 


present  in  tlie 
Lie  11  JiHVc  been  rt'giinlrd 
e  latter  Iwiie.  the  moM 
■Itanl  il  when  pn-iient  ui 
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fifth  nerve  is  irreconcilable,  as  in  the  case  of  the  fish,  with  the  idea 
that  it  is  the  homologue  of  the  upper  prootic  portion  of  the  human 
pars  petrosa.  On  the  other  hand,  if  the  bone  No.  6  in  the  reptile  be 
regarded  as  the  homologue  of  the  alisphenoid  in  Man  the  difficulty 
presents  itself  that  the  former  enters  into  the  formation  of  the  fenestra 
ovalis  and  transmits  in  the  reptile  the  filaments  of  the  facial  and 
acoustic  nerves,  which  the  alisphenoid  of  Man  never  does,  the  fenestra 
rotunda  and  the  nerves  being  confined  to  the  pars  petrosa.  With 
the  view  of  reconciling  these  difficulties  the  bone  No.  6  in  the  reptile 
has  been  regarded  by  some  anatomists  as  consisting  really  of  tw^o 
bones  fused  into  one,  the  anterior  and  posterior  parts  being  viewed 
respectively  as  alisphenoid  and  prootic  bones. 

The  study  of  the  development  of  the  reptilian  skull  offers  some 
confirmation  of  this  view,  since  as  a  matter  of  fact,  according  to 
Parker,^  the  bone  No.  6  in  the  snake  develops  from  two  centres,  the 
anterior  of  which  is  regarded  as  the  alisphenoid,  the  posterior  as  the 
prootic.  If  the  latter  view  be  accepted  the  result  of  development  in 
the  skull  of  the  snake  is  very  different  from  that  in  Man,  since  the 
prootic  ossification,  instead  of  combining  with  the  opisthotic  to  form 
the  pars  petrosa,  unites  with  the  alisphenoid  to  form  one  bone. 
Further,  it  does  not  follow  because  the  bone  No.  6  develops  from  two 
centers  of  ossification  that  it  must  necessarily  be  regarded  as  consist- 
ing of  two  distinct  bones,  any  more  than  the  basi  sphenoid  must  be 
regarded  as  consisting  of  three  bones  because  it  develop**  from  three 

centres.*^  It  seems  to  the  author  that  the  view  most  reconcilable 
with  the  facts  of  development  as  well  as  those   relating  to  the  adult 

condition  of  the  skull  is  to  regard  the  bone  No.  6  in  the  reptile  as  the 

homologue  of  the  bone  so  numbered  in  the  fish  and  of  the  alisphenoid 

in  Man. 

In  the  absence  of  a  pars  petrosa  in   the  skull  of  the   reptile  and 

bird  some  other  bone  or  bones  must  fulfil  the  functions  of  that  bone 

in   supporting  and  protecting  the   labyrinth  and  in  transmitting  the 

facial  and  acoustic  nerves.      These  functions  are  filled  in  the  reptile 

more  or   less  by  the  bones  Nos.  G,  4,  2,  3,  which  we  regard   as  the 

alisphenoid,  external  occipital,   ex-occipital   and  supra-occipital,   or, 


^The  Mori)bol«)g>'  of  the  Skull  Loudou,  1877,  p.  204. 

^^One  tor  the  median  basisphenoid,  two  for  the  synmietrical  basitemporals, 
the  horuologues  of  the  liugula<:  spheuoidales  of  Man. 
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in  regard  to  the  latter  more  particularly,  its  inferior  and  internal 
part  (epiotic),"  No.  3  +  (Fi«r.  9). 

There  remains  now  lor  consideration  the  question  as  to  how  much 
of  the  lower  portion  of  the  human  pars  |)etrosa  is  represented  in  the 
skull  of  the  lower  vertebrata.  In  other  words,  is  there  any  distinct 
bone  in  the  skull  of  the  lower  vertebrata  to  which  the  name  opistho- 
tic  can  be  appropriately  given  ?  In  the  skull  of  the  cod-fish,  as  in 
that  of  the  Gadidae  generally,  there  exists,  though  often  but  little 
developed  or  even  absent  in  many  fishes,  a  large  and  conspicuous 
bone,  No.  16,  (Fig.  6)  which  articulates  with  the  basi- occipital,  basi- 
sphenoid,  ex-occipital,  par-occipital,  squamosal  and  alisphenoid  bones 
and  forms  the  posterior  lateral  wall  of  the  cranium.  This  bone,  No. 
16,  on  account  of  supporting  that  part  of  the  membranous  labyrinth 
containing  the  otolithes  has  been  usually  regardeil  by  anatomists  (Cuv- 
ier,  Owen,  Huxley)  as  corresponding  to  the  whole  of  the  human  pars 
petrosa  or  at  least  to  some  part  of  it,  and  has  been  accordingly  named 
rocher,  petrosal,  opisthotic,  etc.  In  the  fish  the  labyrinth,  however,  is 
not  exclusively  and  entirely  enclosed  by  a  sj^ecial  osseous  covering  aa  in 
Man.  The  cavity  enclosing  the  organ  of  hearing  is  formed  not  only 
by  the  bone  No.  16,  but  by  the  alisphenoid,  ex-occipital,  par- occipital, 
squamosal  and  post- frontal  bones  as  well.  It  0|)ens  widely  into  the 
cranial  cavity.  It  presents  nothing  comparable  to  the  fenestra  ovalis 
and  fenestra  rotunda  of  the  pars  [)etrosa.  Such  being  the  case  it  is 
impossible  to  determine  whether  the  bone  No.  16  in  the  fish  repre- 
sents the  whole,  or  only  a  portion  and  more  particularly  the  lower  or 
opisthotic  jx)rtion  of  the  human  pars  petrosa.  The  author  would 
therefore  prefer  to  call  the  l>oue  No.  16  in  the  fish  simply  the  rocher 
or  its  equivalent,  the  petrosal,  as  indicating  the  probability  of  it  cor- 
responding to  some  part  of  the  human  pars  [)etrosa. 

The  term  opisthotic  is  objectional)le  as  not  only  implying  that  the 
bone  No.  16  in  the  fish  corresponds  to  the  lower  or  opisthotic  part  of 
the  human  pars  petrosa,  for  which  view  there  is  no  evidence,  but 
further,  for  the  reason  already  given  that  it  is  the  l)one  No.  4  in  the 
fish,  not  the  l)one  No.  16,  that  is  the  honiologue  of  the  external 
occipital,  the  so-called  opisthotic  in  the  turtle.  Indeed,  the  bone 
No.  16  of  the  fish  does  not  ap|)ear  to  be  represente<l  as  such  cither  in 


•''*  Even  l*arker  admitM  that  *'iu  soiiu-  fonus  tin-  iMri«»tic  Ixmcs  do  not  ariso 
separately,  but  the  supra-occipital  ami  ix-occipitals  «xtcnd  into  the  ci>iotic  and 
opisthotic  regions  re«pectively."     Up.  cit.  p.  34M. 
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the  reptile  or  in  the  higher  vertebrata.  In  some  respects  it  is  a 
peculiarly  ichthyic  bone  though  not  invariably  present  evea  within 
the  limits  of  the  class,  as  already, inentioned. 

The  ear-chamber  iti  reptiles  is  more  or  less  closed,  iDteroally  at 
least,  in  the  adult  condition  by  three  bones  separated  by  a  Y-sbaped 
suture  distiuctly  visible  id  the  longitudinally  divided  skull  (Fig.  9). 
The  two  lower.  No.  2.  6,  (Fig.  9,)  of  the  three  bones  are  situated 
on  either  side  of  the  vertical  stem  of  the  Y-shaped  suture,  the  third 
reniainiug  bone  No.  3  within  the  divet^ng  branches  of  the  latter. 
Externally  the  osseous  vestibule  presents  a  fenestra  rotunda /nr 
(Fig.  11),  situated  entirelywithin  the  bone  No.  2  and  a  fenestra  ovalis, 
fiio,  the  posterior  halfof  which  is  funned  by  the  margin  of  the  bone  just 
mentioned,  the  anterior  half  by  that  of  the  bone  No.  6.  The  mem- 
branous labyrinth  consists  of  a  vestibule,  semicircular  canal  and,  in 
the  turtle  and  alligator,  of  a  rudiiuentary  cochlea.  The  fenestrie  are 
closed  by  nienibranes  in  the  living  animal  and  to  that  of  the  fenestra 
f  ovalis  is  attached  a  col- 

/J  umellar-like  bone  which, 

on  account  of  being  con- 
'JIIT  nected   with   the   mem- 
_J      brana    tympani,  is   re- 
garded as  the  homologue 
of  the  stapes  of  the  bu- 
ear.    The  membra- 
tympaui    is   attach- 
''\    ed    in      turn    to     bone 
No.     28,  (Figs.    7,  10) 
usually  called  the  quad- 
rate   and    regarded   as 
lone  or  the  midleus  in  Man." 
being  so  superficially  situated,  neither 
evterual  ear  can  he  said  to  exist  in 
h  to  an  external   ear  is  seen  in  the 
kith   Iwc)  cutaneous  tuldK  situated  just 


representing  either  lii 

The  tym 
cxteniiil  auililory  meatus 

reptiles.      The 
croc-xUlia  which 


iiig  tho  latter 
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outside  the  membrana  tymimui  which,  wheu  approximated,  close  the 

entrance  thereto.  In  the  cro- 
codilia  each  tympanum  (Fig. 
12,  T)  is  not  only  provided 
with  its  o>vii  lateral  Eustachian 
tube  proper,  LE,  but  the  two 
tympana  communicate  directly 
with  each  other  superiorly  by 
means  of  a  passage  traversing 
the  supra  occipital  bone,  S, 
and    inferiorly    by     anterior 

Fig.   12.  Diagmm  of  tympanic   c-anals  of  ^^^^al  passages,  C,  descending 

alligator.  f^Qm  (;jjg  Aqq^  ^f  jjjg  tympanum 

into  the  anterior  branch,  A,  of  median  Eustachian  tube,  ME,  situated 
just  behind  the  posterior  nares  and  indirectly  by  posterior  lateral  pas- 
sages, B,  given  off  on  either  side  from  the  lateral  Eustachian  tubes  proper, 
LtK,  and  terminating  in  the  ]X)sterior  branch,  P,  of  the  median  Eus- 
tachian tube,  MR  Further  passages  extend  from  each  tympanum, 
Q,  through  the  quadrate,  thence  by  a  membranous  tube  into  the 
articulare  of  the  lower  jaw.^ 

In  the  turtle  the  most  posterior  of  the  two  lower  honea  entering 
into  the  formation  of  the  ear-chamber  is  a  distinct  bone,  No.  4,  (Fig. 
10),  and,  for  reasons  already  given,  is  regarded  by  the  author  as  bomo- 
logou.s  with  the  external  occipital  of  the  fish  and  is  therefore  similarly 
numbered  and  named.  In  the  lizard,  python  and  alligator  the 
functions  of  the  external  occipital  bone  of  the  turtle,  No.  4,  (Fig.  10), 
are,  however,  filled  by  what  appeai-s,  in  the  adult  skull  at  least,  to  he 
a  part  of  the  ex-occipital  bone,  No.  2*,  (Fig.  9).  At  an  early  period 
of  development  in  the  snake  and  |)Ossibly  in  all  reptilia,  this  part  of 
the  ex-occipital  exists  as  a  distinct  bone,  notwithstanding  that  in  later 
life  it  may  have  coalesced  to  such  an  extent  with  the  ex-ocKiipital 
that  its  original  distinctness  is  entirely  lost  If  such  be  the  case, 
which  is  not  at  all  improbable,  then  that  part  of  the  ex- occipital  in 
the  alligator.  No.  2*,  (Fig.  0),  entering  into  the  formation  of  the  in- 
ternal ear-chamber,  should  be  regarded  as  the  homologue  of  the  ex- 
ternal occipital   No.  4,  (Fig.  10),  in  the  turtle.     The  only  essential 

*^  Windischmanii.     Dc  Pciiitiori  iiuris  in  Amphibiis  stnirtura,  1831. 
Owen,  Phil.  Trans.,  1850. 

Stannius,  Handbuch  dcr  Zootomie,  Zweite  Aufl.,  Zweites   Bucb,  1856,  pp. 
58,  164. 
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difference  in  the  two  would  then  be  that  in  the  alligator  the  external 
occipital  coalesces  with  the  ex- occipital,  whereas  in  the  turtle  it  re- 
mains a  distinct  bone  throughout  life.  It  will  be  observed,  how- 
ever, whether  the  osseous  part  in  question  be  regarded  as  an  out- 
growth of  the  ex- occipital  or  as  a  distinct  bone  coalescing  with  the  latr 
ter,  that  in  neither  case  would  the  name  opisthotic  be  appropriate, 
since  this  bone  or  part,  l)eing  homologous  with  the  external  occipital, 
should  be  so  named. 

It  has  already  been  mentioned  that  that  part  of  the  supra- occipital 
entering  into  the  formation  of  the  ear-chaml)er  is  said  to  be  developed 
from  a  special  centre  of  ossification.  No.  8  -f  (Fig.  9),  and  in  accordance 
with  the  idea  of  it  being  the  homologue  of  the  epiotic  centre  of  the 
human  mastoid,  named  the  epiotic.  As  there  is  no  reason,  however, 
for  supposing  that  such  a  third  centre  of  ossification  exists,  even  if  the 
part  in  question  be  characteristic  of  reptiles,  the  name  epiotic  should 
be  discarded  because  it  is  misleading.  Finally,  as  the  author  regards 
the  bone  No.  6,  (Figs,  rj,  7,  9,  10),  not  as  the  prootic  but  as  the  homo- 
logue of  the  alisphenoid  in  Man,  (Figs.  1,  2,  a),  there  is  no  reason  for 
retaining  the  names  prootic,  opisthotic  and  epiotic.*^ 

Indeed,  the  periotic  bones,  or  bone  so  named,  should  not  be  regarded 
as  constituting  any  part  of  the  proper  cranial  wall  but  as  special 
ossifications  of  the  ear-chamber  depending  u[x>n  the  extent  of  the 
development  of  the  organ  of  liearin«2^. 

In  a  general  way  it  may  be  said  that  the  transit4)ry  conditions 
throui^h  which  the  human  ear  passes  in  the  course  of  its  develop- 
ment are  more  or  le>is  j)ermanently  retained  iis  such  in  the  or^j^n 
of  hearing  in  the  lower  vertebrata.  Such  l)eing  the  case  we  cannot 
ex|)ect  to  find  the  protective  osseous  covering  of  the  ear  in  the  higher 
vertebrata  equally  well  developed  in  the  lower  ones.  On  the  con- 
trary, in  pro|K)rtion  as  the  ear  is  undevel()|)ed,  we  may  expect  to 
find  any  of  the  adjacent  bones  formintr  the  wall  of  the  cranium  pro- 
tectint::  and  entering  into  the  formation  of  the  ear-chamber,  just  as  the 
tympanum  is  formed  in  birds  by  the  basisphenoid,  s(juamosal  and 
ex-occipital  rather  than  by  the  pai-s  |)etrosa  as  in  Man.  There  is  no 
more  reason  for  sup|K)sing  that  there  is  an  archety|)al  tcm|)oral  bone, 

^*  Tlic  jiutlior  (loi'S  not  rt'fcr  to  tlic  skulls  of  birds,  siiicr  tlu'  lattiT  ln-iii;; 
specialized  n-ptiles  tlie  (lisi»(»sition  of  the  parts  in  «|Uestion,  as  ni)j;;lit  hv  expected, 
is  essentially  the  sjinie. 

It  should  he  nientioni-d.  h«>\v«v«'r.  that  the  nieuihrnna  tynipani  is  not  attach- 
ed in  birds  to  the  quadrate  bone  as  in  nptiles  but  to  the  outer  ntarj^in  of  the  tyn»- 
puuum. 
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the  different  parts  of  which  must  exist  in  all  vertehrata,  than  for 
believing  that  there  is  an  archetypal  vertebra  and  that  the  skull 
must  consist  of  several  of  the  same,  at  least  in  a  Groethe-Oken  sense. 

It  does  not  follow,  however,  because  a  difference  ot  opinion  may 
prevail  among  morphologists  as  to  the  special  homologies  of  certain 
of  the  bones  of  the  head  that  there  should  be  any  question  as  to  the 
truth  of  the  general  doctrine  of  the  unity  of  organization  of  the  skull, 
so  firmly  established  by  Cuvier  and  others. 

On  the  supposition  that  the  higher  vertebrata  have  descended  from 
the  lower,  it  is  to  be  expected  that  the  general  structure  of  the 
skull  should  be  the  same  in  both,  the  fundamental  characters  of  the 
skull  of  the  former  having  been  acquired  by  inheritance  from  that 
of  the  latter.  On  the  other  hand,  the  skull  should  present  greater  or 
less  modifications  according  to  the  special  nature  of  the  different 
vertebrata,  such  modifications  being  induced  by  the  causes  of  varia- 
tion incidental  to  different  kinds  of  life. 

The  skull,  like  the  organism  in  general,  is  not  made  according  to 
a  Platonic  idea  or  pattern,  but  grows,  its  characters  being  acquired 
by  inheritance  as  modified  by  variation. 
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Synonyms  of  Certain  of  the  Bones  of  the  H'Ead  According 
TO  French,  German  and  English  Anatomists. 


CUVIKR  (1). 


Occipital  lateral. 


Occipital  8upc5ricu  r  ( perch 
reptiles  and  l)ird8). 

Occipital  extcrne  (perch, 
reptiles),  apophyse  mas- 
toid (mammals). 

Grand  aile  (fishes,  birds. 
maromaLs),  rocher  (rep- 
tiles). 


Mastnidien  (fishes  and 
reptiles),  temporal  (birds 
and  monotremes). 

Aile  orbitaire. 

Rocher  (fishes,  birds  and 
mammals). 

Jugal. 

Temporal  (lizards,  croco- 
diles and  mammals),  Juf^al 
(birds,  monotremes). 

Caisse  (ophidia,  croco- 
diles, maromalH),  Os  tym- 
pani^ue  (lizards),  <)s  car- 
n*  (birds). 

Temporal  (ftslies).  Tyiii- 
panique  (batrarbia). 

Syinplectiqiio  (fiHlics). 
Tympanal  (fishes). 


Mkckel  (2). 


Beitliches  unteres  Hinter- 
hauptbcin. 

Ilinterhauptschappe. 


Seitliches  oberes,  Hinter- 
hauptbein. 


Felscnbein  (fishes     and 

reptiles),  Grosserkeil- 

bclnfliigel  (birds     and 
mammals). 

Zitzenbein. 


Grosserkeilbeinfliif^el. 
Pelsenbein  (fishes). 

Jochbein. 
Schlafenbeinschuppe. 

Pauke. 

OberesKelenkbein. 


OWKN  (3). 


Huxley  (4). 


Ex-occipital.     !  Ex-occipital. 
8upero(icipital 


Paroccipital. 
Alispheiioid. 

Mastoid. 


Orbitospen- 

oid. 
Petrosal. 


Malar. 
Siqiiamosal. 

Tympanic. 


Kpitympanic 
(fishes), 


;liritlelf«iriniKt*M,        Htiick  Mesotympunic 

(fishes). 


Jiij^al      (fishes    and     ba- 
traehia). 

(1) 

Ii<^c<)ns  d'.Vnatomie  dnu  - 

narre. 

Ht'friie  Animal. 

Histoire     Natnrelle     de> 

PoJKsons. 

Ossements  Kossiles. 


(les  iSchlafcnbcins. 
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COHTKIBUTIOIIS  TO  THE  LIFE-HI STOEIEB  OF  PLANTS.  Ho.  X. 

By  THOMAS  MEKHAN. 

TIIK  OrI'IIN  of  CoRELHW  Api'i.ES. 

There  are  apple  trees  which  have  occasional  l_v  ajietalous  flowers 
and  bear  fruit  which  is.  as  popularly  stated,  coreless.  The  pre- 
cise morpholc^y  of  this  coiiditioo  has  uever  been  explained.  Re- 
cently some  specimens  were  prewented  t«  the  Aciidemy  by  Mr. 
Anchutz  of  Arch  Street,  Philadelphia,  from  a  tree  growing  on  the 
grounds  of  Captain  F.  J.  Williams,  in  Pleasants  Co.,  West  Virginia. 
Though  bearing  fruit  abundantly  every  year  it  uever  had  lieen 
known  to  have  a  "blossom,"  tliat  is  to  say,  pt^tals.  The  corrugated 
appearance  of  the  apex  of  the  apple  su^^eated  the  course  of 
growth  which  results  in  the  "  navel"  varieties)  of  orange,  explained 
in  Proceedings  of  the  Academj  July  25  189'i  p  '2'i'i, 
and  an  e\amination  showed  that  a  simdar  etplanntion  applies 
to  the  apple  a.''  well  a^  the  orange  The  ordinary  apple  is 
simply  an  arreste<l  branch  in  which  the  leaves  with  the  axis, 
have    been  transformed  into  the  ■succulent  or  carpellary  structures 


Jift    1  FigS. 

wliuh  go  to  make  up  the  tniit  Itut  in  these  coreless  apples,  the 
growth  wave  reaulling  in  tht  produitiun  of  fruit  did  not  l>eccnnc  so 
fulU  arrested  but  made  a  renewed  though  weaker  rhythm.  This 
was  Hufficient  to  draw  nutriti  n  from  the  original  fruiting  wave,  and 
perhajs  inttrfire  with  its  pro|)er  |io!lmiilion,  thus  perinilling  the 
tormition  of  an  up[)er  earpcllari  si'-teni, — weak,  certainly,  but 
sufficiently    well     situated    to    stM,ure   |x)lleD    and    produce   a   tew 
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very  small  seeds  in  the  upper  section.  The  illustrations  explain  the 
process  by  which  this  coreless  condition  is  brought  about.  Fig.  1 
gives  an  external  view  of  the  apex  of  the  apple.  In  the  ordinary 
apple  we  havs  the  dry  remains  ol  five  small  sepals:  in  this  we  have 
three  series  of  five,  alternating  with  each  other  in  a  perfectly  normal 
manner.  The  interior  series  of  five  are  quite  fleshy  and,  as  they 
are  evidently  the  apical  portions  of  the  five  sectional  protuberances 
in  the  apple,  we  may  safely  conclude  that  it  is  this  series  which  has 
chiefly  aided  in  the  development  of  the  fleshy  portion  of  the  fruit. 
It  should  have  been  the  matrix  of  the  petals  in  the  normal  apple, 
and  we  may  infer  that  in  this  fruit,  as  we  generally  have  it,  with  the 
calycine  and  petaliferous  verticils  combined,  it  is  the  inner  or  petal 
bearing  series  that  gives  the  apple  its  chief  succulency.  In  the  nor- 
mal apple,  the  car|)ellary  structure  commences  at  a.  Fig.  2,  but  in 
this  case,  by  the  imperfectly  arrei?ted  growth  of  the  axis,  it  has 
been  carried  up  to  6,  —  and  even  then  not  wholly  brought  to  rest,  as  it 
has  made  another  step,  c  resulting  finally  in  a  small  system  capable  at 
least  of  seed-bearing,  though  having  lost  most  of  its  power  to  give 
succulence  to  its  calycine  series.  We  may  say  that  a  coreless  apple 
is,  morphologically  s{>eaking,  but  a  restless  attempt  on  the  part  of  the 
tree,  to  develop  several  carpellary  systems,  instead  of  confining  itself 
to  the  perfection  ol'one,  as  in  ordinary  cases. 

Tiiis  phenonien  is  not  unusual  in  plaiit.s.  The  rose,  a  near  rela- 
tive of  the  apple,  is  not  infrequently  seen  with  another  small  rose 
growing  from  its  centre,  the  explanation  being  of  the  same  charac- 
ter us  here  ^iven  for  the  apple. 

It  may  be  tersely  stated  that  navel  oranges  and  coreless  apples  are 
feeble  attempts  at  j)roliferati()n. 

The  Relations  Between   Insecfs  and  the  Flowers  of 

ImPATIKNS    FILVA. 

Alonii'  a  small  stream  on  my  grounds,  masses  of  Ivipatient^  fulva 
abound,  growing  in  great  luxuriance.  The  huminini:  bird  visits  the 
flowers  as  freely  as  various  insects.  I  lre(}iiently  amuse  myself  by 
standing  perfectly  still  in  the  midst  of  a  mass  of  flowers,  and  have 
thei?e  little  creatures  rest  on  my  shoulder  or  (!vcn  on  mv  hand  when 
I  kept  it  still  above  the  Howers.  While  thus  enjoying  myself,  1 
have  been  led  to  note  many  items  of  interest  worth  recording. 

Variations  in  species  are  often   referred   to    the    visits  of   insects. 
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Thej  bring  pollen  from  other  flowers,  and  intermediate  forms  neces- 
sarily rei«ult.  Quite  early  in  the  modern  discussions  of  this  subject^ 
I  showed  that  variation  must  first  occur,  and  that  the  insect  visitor  was 
rather  a  conservative  a<(ent  than  a  factor  in  variation, — bringing  back 
towards  the  original  that  which  had  departed.  I  have  published 
many  papers  showing  that  variation  is  at  leaat  as  great  in  monotypic 
species  as  where  there  are  numerous  closely  related  S{)ecie8  or  varie- 
ties to  cross  with.  Imjyatieuh  fulva  is  another  illustration.  It  is  not 
necessary  to  recount  the  character  of  the  variations.  One  may 
fairlv  sav  that  no  one  character  can  be  named  that  does  not  show 
variation  in  some  individuals.  Even  the  glaucous  leaves  are  some- 
times bright  green,  at  others  almost  silvery.  The  flowers  not  only 
vary  in  color  and  markings,  but  the  several  parts  of  the  flowers  are 
changeable.  The  spur  particularly  is  sometimes  of  remarkable 
length,  at  others  well  warranting  the  remark  of  Dr.  Gray  "spur 
rarely  wanting.*'  Aside  from  the  fact  that  there  is  no  other  species 
near  to  iret  anv  aid  to  variation  in  that  wav,  many  of  the 
colonies  on  my  grounds  are  from  last  years'  seeds.  Tlie  obser- 
vations on  this  plant  confirm  records  I  have  made  during  the  past 
quarter  of  a  century  that  there  is  an  innate  jx)wer  to  vary  co-existant 
with  the  species  itself,  independent  of  any  conditions  of  environment. 
This  may  l)e  granted  without  prejudice  to  the  proposition  that 
changes  can  and  do  occur  at  times  by  the  influence  of  environment, 
for  which  there  is  abundant  evidence.  It  seems  proper  to  present 
the  strong  facts  on  the  former  side,  because  of  the  modern  tendency 
to  exalt  the  latter  as  the  prime  motor  in  evolution. 

The  amount  of  nectar  secreted  at  the  base  of  the  spur  is  consider- 
able. By  cutting  ofl*  the  apex  and  stripping  down  the  tube  as  in 
milking,  a  globule  as  large  as  a  pin's  hea<l  will  form  at  the  cut.  A 
large  proportion  of  flowers,  especially  in  the  latter  part  of  the  season, 
are  cleistogene.  But  even  in  these  cleistogamous  flowers  S[)ur8  are 
formed.  An  interesting  fact  was  that  the  nectar  formed  as 
freely  in  the  spurs  of  the  cleistogene  flowers  as  in  those  which  we 
should  call  normal  and  fully  "adapted"  to  insect  visitors! 

Is  there  any  necessary  relation  Iwtweon  the  nectariferous 
structures  of  flowers  and  the  visits  of  insects?  The  cjuses  in  which 
the  relationship  appears  close  are  numerous,    l)ut  equally  numerous 


'Oil  the*  Agency  of  Insects  in  (Mwtructiug  Kvolutiou.     Proc.  Ac.  Nut.  Sciences, 
1«72,  pp.  235-237. 
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are  the  cases  on  the  other  side,  and  this  cleistogamous  case  is  one. 
But  in  the  normal  flowers  only  a  few  insects  could  work  to  advantage. 
Tlie  spur  of*  the  nectary  is  incurved,  and  only  creatures  with  a  long 
and  flexible  tongue  could  reach  the  sweet  deposits  stored,  mostly,  at 
the  base  of  the  tube.  In  my  **  Flowers  and  Ferns  of  the  United 
States"  (Series  II,  p.  44,  1880)  Prof.  W.  W.  Bailey  is  quoted  on 
the  authority  of  a  friend  of  his  that  **the  sues  were  all  perforated  by 
bumble  bees."  Numerous  species  have  their  sacs  j)erforated  in 
this  way,  and  all  have  been  charged,  even  by  myself,  to  bumble 
bees.  Dr.  J.  H.  Schneck  of  Mount  Carmel,  Illinois,  suggested  to 
me  that  this  is  probably  a  mistake,  and  that  species  of  Xylocopa 
(car|>enter-bees)  and  not  BombuHy  are  res|)onsible  for  this  act. 
Watching  these  flowers  I  found  the  slits  were  made  by  a  wasp,  Vesjm 
macnlatay  that  some  species  of  Xylocojia,  and  also  the  honey  bee, 
took  advantage  of  the  work  of  the  wasp;  but  the  only  species  of 
bumble  bee  I  noticed  working  on  the  flowers,  Bombus  PennsylmHi' 
ciiSj  entered  the  flower  every  time  by  the  flower's  mouth,  and  got 
the  nectar  from  the  curved  spurs  as  best  it  could.  Properly  si)eak- 
ing,  the  o|)enings  made  by  the  hornet  are  not  slits,  but  rough  oi)enings, 
chewed  out.  The  slits  pro{)er  ap|)eared  to  have  been  made  by  the 
small  carpenter  bees.  It  is  evident  that  in  view  of  the  many  insects 
these  flowers  supjKjrt,  no  advantage  is  received  by  the  flowers  in 
return. 

The  relation  of  Bombus  to  fertilization  was  next  examined. 
The  longitudinal  streak  of  white  pollen  on  the  hack  of  the  visiting 
bee  gave  it  a  pictures^jue  appearance.  That  he  could  carry  pollen 
from  one  flower  to  the  other  was  very  apparent.  It  seems  imjx)ssible 
for  the  visiting  bee  to  rea(;h  the  stigma,  as  these  are  protected  by  con- 
nivent  scales  under  the  anthers,  which  form  a  close  cap  covering  the 
stigma.  I'sually  the  earliia-  [>etaliterous  flowers  are  infertile.  In 
these  plants,  early  in  August,  numerous  flowers  had  perfected  fruit, 
though  the  great  majority  were  infertile.  In  what  manner  did  the 
bee  or  the  humming  bird  aid  in  the  pollination?  P^xamining  a  num- 
ber of  flowers  after  these  creatures  had  retired  I  was  satisfied  that 
thev  did  not  aid  in  any  way.  I  have  had  evidence  in  other  cases 
that  where  sufficient  moisture  exists,  pollen  lubes  can  reach  the 
stigma  without  actual  contact  with  it.  There  is  abundant  moi.^ture 
around  the  stigma,  and  it  is  not  improbable  that  the  })<>llen  tubes, 
by  the   aid   of  this  moij^ture,  pass  over  the    membranous  border,  in 
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many  eases,  to  reach  the  stigma  and  effect  fertilization.  The 
positive  fact  gained  by  these  observations  is  tliat  neither  humming 
birds  nor  bumble  bees  in  any  way  aid  in  jwllenizing  the  i>etal- bear- 
ing flowers.  They  are  as  absolutely  self- fertile  as  the  apetalous 
cleistogene  ones. 

An  esj)ecially  interesting  observation  was  the  existence  of  many 
plants  bearing  wholly  cleistogene  flowers  among  the  normal  petal- 
bearing  ones.  These  plants  were  not  as  tall  or  vigorous  as  the  petal- 
bearers,  and  could  be  readily  distinguished  from  a  distance  by  a 
yellowish -green  tint,  indicative  of  imj^erfect  nutrition.  It  had  l)een 
before  suggested  to  me  by  an  incidental  remark  of  Mr.  Willis  in  the 
Proceedings  of  the  Cambridge  (England)  Philosophical  Society,  that 
in  some  unexplained  way  there  is  a  relation  l^etween  imperfect  nutri- 
tion and  cleistogamy, — a  point  which  this  observation  confirms. 

The  sum  of  these  observations  is,  that  in  Impatlens  fulva  variation 
is  innate  and  not  dependent  on  environment;  that  bright  color  and 
sweet  secretions  have  no  relation  to  the  visits  of  insects ;  that  the 
petal-bearing  flowers  are  self-fertile,  and  that  cleistogamy  is  the 
result  of  impaired  nutrition  rather  than  of  any  mere  labor-saving 
influence. 

ApETALISM  AND  seed  PrOPUI^BION  in  LaMH'M    PURPIRKITM. 

Laviium  purpiireuniy  a  well-known  Euroi>ean  Sf)ecies,  is  some- 
what common  as  a  weed  on  my  groun<ls  at  Germantown,  near 
Philadelphia.  It  exists  in  two  forms:  one  with  small  pale  lilac 
flowers,  the  other  with  flowers  more  rosy  and  larger.  While 
examining  the  flowers  with  a  lens  to  trace  any  diflerence 
that  might  exist,  I  was  surprised  to  liave  my  face  j)eppered 
by  the  seeds  which  had  been  expelled  from  the  calyx  with  consider- 
able force.  Examining  jjlauts  with  an  abui^dance  of  s(^d  vessels, 
it  wjis  seen  that  most  of  the  calices  wereemj)ty  though  still  compara- 
tively erect.  The  seeds,  or  properly  nutlets,  could  not  easily  have 
fallen  out,  and  doubtless  propulsion  is  the  usual  method  by  which 
thev  are  distributed. 

Examining  plants  in  the  early  j)art  of  July  I  found  large  numbers 
oftheupj)er  flowers  a|)etalous.  The  calyx  was  perfect,  the  stamens 
were  of  the  usual  length,  and  the  anthers  [)rofusely  laden  with  jwl- 
len  ;  the  pistil  seemed  in  every  res|)ect  perfect,  but  not  the 
slightest  trace  of  corolla  existed.  The  stamens,  normally  borne  on  the 
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corolla,  were  now  wholly  independent  of  each  other,  and  hypogyn- 
ous.  This  is  probably  the  first  case  of  apetalism  recorded  in 
Labiatse. 

Fruitino  of  Robinia  hispida. 

In  descriptions  of  Robinia  hispida,  no  reference  is  made  to 
the  legumes.  In  cultivation  they  are  not  known  ever  to  be 
formed.  The  writer  has  searched  for  them  in  his  botanical  collect- 
ings in  Tennessee  without  finding  any,  and  it  is  a  general  belief  that 
they  are  rarely  produced  when  the  plant  is  growing  either  in  a  wild 
or  cultivated  state.  Mr.  David  F.  Day  of  Bufialo,  New  York, 
notices '  that  the  anthers  are  destitute  of  pollen  in  the  flowers  he  ex- 
amined from  cultivated  plants  in  that  region,  a  condition  often 
found,  in  most  plants  of  Lathyms  grandiflorvs  and  some 
other  L^uminose  plants.  In  an  excursion  around  Linvillt;,  North 
Carolina,  in  July  1893,  Mr.  C.  F.  Saunders  of  Philadelphia  found  a 
number  fruiting,  some  specimens  of  which  have  been  deposited  in  the 
Herbarium  of  the  Academy,  and  in  the  Royal  Herbarium  at  Kew. 

The  Vitality  of  Seeds. 

AnHrrhinum  glandulosum.  Exact  facts  in  regard  to  the  power  of 
seeds  short-lived  under  ordinary  circumstances  to  retain  vitality 
when  deeply  imbedded  in  the  earth,  or  under  some  other  specific 
conditions,  are  not  numerous.  Hence  many  controversies  occur  be- 
tween the  **  practical  man"  w'ho  knows  ih^y  will  live  an  indefinite 
time,  and  the  man  of  **  science,"  who  as  firmly  believes  they  will  not. 
The  writer  of  this  has  frequently  been  among  the  doubting  ones, 
simply  because  the  facts  adduced  for  long  vital  power,  could  bear 
other  interpretations.  Ten  yearn  ago  his  friend,  the  late  Dr.  C.  C. 
Parry,  gave  him  some  California  seeds.  Antirrhinum  glnnduloaum 
was  raised  from  them.  •  The  following  year  the  plot  was  required  for 
buildings  and  covered  with  earth  from  the  cellar  several  feet  deep. 
No  plant  of  it  has,  to  a  certainty,  been  there  since  until  this  season, 
when,  the  earth  in  one  spot  being  turned  up  a  few  feet  in  depth,  one 
plant  came  up  and  fiowered. 

DiMOKiMiu:  Flowkils  in  Lauiat.k. 

DracocepJialnm  nntans. — I  have  shown    in   various  pa[>ei's  that  a 
tendency  to  dioecism  is  not  uncommon  in  L<ihiaUt.    Another  addition 

■^MeehHii's  Monthly,  TIT.  p.  118. 
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to  the  list  is  Di^acoeephalum  nuUnis,  a  European  plant  which  has 
maoj  indiv'iduals  with  all  the  anthers  sterile.  The  plants  which  bear 
the  highly  poUiniferous  anthers  are  much  larger  and  more  showy 
that  what  may  be  called  the  female  flowering  plants,  a  fact  I  have 
noted  in  other  dimorphic  species. 

Some  European  works  have  noted  a  mixture  of  species,  or  marked 
varieties,  of  this  plant  in  a  wild  state.  The  dimorphic  character  is 
the  probable  explanation. 

Apetalism  in  Sisymbrium  Thau  an  a. 

Apetalism  is  not  common  in  Crucifcrtje,  I  have  noted  tendency  in 
this  direction  in  CakiU  and  in  Raphanus,  Early  in  the  present  sear- 
son  1893  the  plant  being  a  common  weed  in  my  garden,  I  found 
apetalous  flowers  very  common.  Numerous  instances  of  flowers  with 
only  one,  two  or  three  i)etals,  were  also  observed.  Later  in  the  season 
there  was  seldom  found  anv  variation  from  the  normal  condition. 
No  difference  in  strength,  position,  or  any  other  condition  could  be 
observed  that  would  satisfactorily  account  for  the  abortion. 
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» 
DESCBIPTION    OF    A    NEW    SUBSPECIES    OF   TBOUT   FBOM    McCLOUD 

BIVEB,    CALIFOBKIA. 

BY    DAYID   STARR    JORDAN. 

Salmo  g^irdneri  stonei,  subsp.  nov. 

Allied  to  the  form  called  Shno  iridens,  but  distinguished  by  its 
small  scales,  the  number  of  scales  in  a  longitudinal  series  being 
about  155,  82  before  doi'sal,  where  they  are  small  and  imbedded, 
25  above  lateral  line.  Teeth  fewer  and  smaller  than  in  var.  irideus, 
those  on  the  vomer  in  a  single  zigzag  series.  Axillary  scale  of  ven- 
tral small.  Pectoral  IJ  in  head.  Eye  large,  4  J  in  head.  Maxil- 
lary 2  1-10.  Upper  parts  plain  greenish.  Spots  small  and  sparse 
on  dorsal,  adipose  fin  and  caudal;  a  few  spots  only  on  posterior 
part  of  the  body.  A  faint  red  lateral  band;  cheeks  and  opercles 
with  red;  no  red  between  branches  of  lower  jaw.  Depth  4  in  length. 
Anal  rays  11.  Described  from  a  specimen  (No.  900  Mus.  Stanford 
Univ. )  14  inches  in  length  collected  by  Livingston  Stone  in 
McCloud  River  at  Baird,  California 

This  form  is  well  known  to  the  Indians  and  to  fi.shemien  on  the 
UpixT  Sacramento  Accordiii*:  to  Mr.  Stone  the  Indian  fishermen 
say  that  it  is  abundant  in  the  McCloiul  River  about  eitrht  miles 
above  Baird.  Thev  are  larirer  in  size  than  ordinarv  irideuSy  one 
haviuir  l^en  taken  wei<rliinLi  12  pounds.  It  is  known  to  the  Indians 
as  Xo'shef  or  A7.<.'<;/r^\ 

The  subspecies  is  named  for  Livinirston  Stone,  Director  of  the 
U.S.  Fish  Hatchery  at   Bainl. 
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Fehkuauy  (). 

The  President,  General  Isaac  J.  Wistau,  in  the  dmir. 

Thirty-seven  persona  present 

A  pa))er  entitled  **  01)servati(nis  on  the  Geolo«^y  of  adjacent  part<^ 
of  Oklahoma  and  northwest  Texas,"  hy  Edw.  I).  Cbpe,  was  pre- 
sented for  publication. 

A  New  Central  American  Pupa. — Mr.  H.  A.  Pir^nuY  exhibited 
specimens  ol  a  small  land  shell  from  Polvon,  Nicaragua,  and  offered 
tlie  following  description  : 
Pupa   polvonknhis  n.  sp.   fPl.  I,  fig.  11). 

Shell  cylindrical,  somewhat  tapering  above,  opaque  grayish- white 
with  ol>li(|ue  brown  streaks.  Whorls  51,  somewhat  convex;  a|)erture 
small,  without  internal  plicaj  or  denticles ;  lip  thin,  simple,  the 
columellar  margin  dilated,  partly  C(mcealing  the  round  and  rather 
large  umbilicus.     Alt.  2,  diam.  1*3  mm. 

This  s[)ecie8  re.«endiU^  /*.  shnp/rx  Old.  in  the  toothless  aperture 
and  thin  lips,  but  ditters  in  coloraticm,  the  larger  umbilicus,  etc. 


February  13. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Thirty  |>ersons  present. 


Fehruary  20. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-nine  persons  present. 

The  death  of  Edward  S.  Whelen,  a  member,  was  aiuioimced. 

Papers  under  the  following  titles  were  presented  for  publication  : — 

**  Tanais  n)bustus,  a  new  s|)ecies  of  Anisopoda.'*  By  H.  F. 
Moore. 

"  List  of  Port  Jackson  Chitons  collected  by  Dr.  (ox,  with  a  re- 
vision of  Australian  Acanthochitidie. "    By  Henry  A.  Pilsbry. 


February  27. 

Mr.  Charles  Morris  in  the  chair. 
Thirty- nine  persons  present. 
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A  paper  entitled  *' Re-exploration  of  Hartman's  Gave  in  1893,"  by 
H.  C.  Meroer,  was  presented  for  publication. 

W.  Graham  Tyler  and  Ruth  Clement,  M.D.,  were  elected  mem- 
bers. 

The  following  were  ordered  to  be  printed  : — 
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OBSERVATIONS   ON    THE    OE0L06T   OF  ADJACENT    PARTS  OF   OKLA- 
HOMA AND  NOBTH  WEST  TEXAS. 

IIY    E.    D.    COPK. 

Through  the  ax'iperation  of  certain  members  of  the  Academy  I 
\vai«  enabled  to  make  an  ex|)e<lition  in  the  interest  of  vertebrate  pale- 
ontology during  the  summer  of  1893.  The  gentlemen  who  contribu- 
ted the  means  for  this  exploration  were  Mr.  Charles  Cramp,  Gen. 
Isaac  J.  Wistar,  Dr.  Samuel  Dixon,  Mr.  Thos.  H.  Savery  and  Mr. 
William  Sellers.  I  had  the  privilege  of  the  society  and  assist- 
ance of  Prof.  Amos  P.  Brown,  in  charge  of  the  Department  of  Geology 
and  Mineralogy  in  the  University  of  Pennsylvania.  Theexi)edition 
left  Hismark,  Dakota,  July  10th,  and  completed  its  labor  at  Galena 
iu  southwestern  Missouri  on  Septemlx^r  4th. 

The  month  of  July  and  thirteen  days  of  August  were  occupied  in 
explorations  in  the  Standing  Rock  and  Cheyenne  River  Sioux  Re- 
servations in  North  and  South  Dakota.  Near  Fort  Yates,  N.  D., 
we  examined  the  hills  which  are  directlv  to  the  north  of  the  fort 
and  extend  northward.  We  obtained  from  them  several  fossils  which 
indicate  their  marine  origin,  and  that  they  belong  to  the  Fox  Hills 
epoch  of  Meek  and  Hayden.  These  include  sharks'  teeth  of  the  genera 
Galeof-erdo  and  OioduSj  and  a  fragment  of  a  probable  Chimerid  fish. 
The  bluffs  of  the  eastern  escarpment  of  the  Laramie  formation  ex- 
tend acn)8S  the  plain  at  a  distance  of  twelve  miles  west  of  Fort  Yates, 
and  these  were  explored  without  result,  except  the  discovery  of  a 
few  fragments  of  Dinosauriau  bones. 

We  made  an  expedition  to  the  Laramie  bluffs  which  l)order 
Hump  Creek  in  the  northern  part  of  South  Dakota.  This  stream 
rises  in  North  Dakota,  and  after  a  course  of  perhaps  thirty  miles  it 
flows  into  the  Ree  (or  Grand)  River.  Its  valley  is  Iwunded  by  bad 
land  bluffs,  but  in  only  one  i)ortion  of  these  did  we  find  vertebrate 
fossils.  I  owe  my  knowledge  of  this  locality,  as  well  as  tliat  which 
I  had  previously  visited  in  1892,  to  Miss  Mary  Collins,  who  has 
spent  much  of  her  life  as  a  missionary  among  the  Sioux,  and  who  has 
the  confidence  of  these  [)eople  in  a  marked  degree.  One  of  Miss 
Collins'  assist^ints,  a  Sioux  naine<l  Maza  (Iron),  iiad  observed  the 
fossils,  and  served  as  my  guide  during  botii  the  ex|)editio!is  which  I 
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have  made  to  obtain  them.  As  a  trustworthy,  amiable,  and  help- 
ful mail  Maza  proved  himself  to  be  an  invaluable  adjunct  to  the 
party.  We  returned  from  Hump  Creek  on  August  2d,  and  on  the 
way  to  the  fort  examined  the  escarpment  of  the  Laramie  at  a  j)oint 
further  south  than  previously,  and  had  greater  success  in  obtaining 
fossils.  Altogether  we  obtained  in  the  I-»aramie.  bones  of  three 
species  of  fishes  and  twelve  s]>ecies  of  reptiles;  but  no  mammals  or 
birds  rewarde<l  our  search. 

Our  next  points  of  investigation  were  the  Upper  Permian  bad 
lands  of  the  Cimarron  in  Oklahoma,  and  such  other  outcrops  of  the 
formation  south  of  that  river  as  should  promise  favorable  results  of 
exploration.  On  our  way  thither  we  found  ourselves,  on  August  10th, 
at  Sioux  City,  Iowa.  Here  we  were  courteously  entertained  by  Mr. 
John  H.  Charles,  President  of  the  Missouri  River  Transportation  Com- 
pany. He  presented  to  the  Academy  portions  of  the  vertebral 
columes  of  two  species  of  Plesiosauridic,  from  the  Pierre  formation 
of  the  Upper  Cretaceous,  which  were  new  to  science,  and  which  I 
have  described  in  the  Proceedings  of  the  American  Philosophical 
Society  as  Emhiphkis  circulosus  and  Elasmosanrus  inlermedhis.  On 
an  excursion  along  the  bluffs  bounding  the  valley  of  the  Sioux  river 
we  observed  the  eastern  extension  of  the  Niobrara  Cretaceous  lime- 
stone and  chalk,  an<l  tlu*  superimj)()S(Ml  loess. 

Ill  the  absence  of  a  good  |)oint  for  fitting  out  an  expedition  for  the 
explorations  on  the  Cimarron  River,  we  went  to  Fort  Supply,  a  con- 
siderable distance  to  the  southward  of  it.  We  were  there  entertained 
by  the  officers  of  the  p;)st,  espivMully  i)y  ('af)tain  William  Ahman 
and  i)y  Lieut.  Fox.  The  offif'er  in  eornrnand,  Col.  Daingerfield 
Parker,  very  kindly  gave  us  the  use  of  the  post  and>ulance,  and  by 
this  means  we  were  enabled  to  make  a  pretty  complete  examination 
of  the  neighborhood  during  the  days  of  our  sojourn.  Our  first  object 
wius  to  examine  the  red  bluffs  of  Permian  or  Trias,  which  bound  the 
canyons  N.  and  N.  W.  of  tlie  post,  which  form  part  of  the  drainage 
system  of  the  Cimarron.  These  bluffs  we  examined  at  various  points 
and  for  (considerable  distances,  but  without  obtaining  any  traces  of 
fossil  remains,  excepting  some  fragments  of  wood.  We  found  that 
the  formation  which  constitutes  the  hiiiher  levels  at  the  heads  of  the 
canvons  tributarv  to  the  Cimarron,  is  an  imi)ure  friable  calcareous 
limestone  of  evi<lently  lower  cretaceous  age.  We  obtaine*!  from  it 
Kxi)[nira  tr.rana  and  (irj/jflufa  jn'frhrrii  with  other  s])ecies,  which  have 
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been  determined  by  Prof.  Brown  as  follows: — Exogyra  texava, 
GryphcRfi  pil/^herii,  OMrea  suboiHita,  Ostrea  fcremdlvmrgo,  Odrea 
sp.,  Ciiculkea  tenninaluy  Neithea  oecidetitaliSy  Plicaiula  incontjrHa, 
Ttigonia  sp.,  TS'igonia  emon/iy  TurriUlla  Mfrudimgranulatay  SchUni- 
b*ichia  peruvi/ina. 

We  found  also  the  following  vertebrata:  Lamna  No,  i,  Lnmna 
Xo.  2y  Lepidotid  scale,  Uranoplosus  arcfatuSy  U.  fleHidenSy  Coe/o- 
duJi  browniiy  Pletiiosatirus  vertebrae,  crocodile  fragments,  and  frag- 
ments of  a  tortoise. 

The  three  species  of  Pycnodont  fishes  were  new  to  science,  and 
they  have  a  Lower  Cretaceous  facies.  Plesiosauriis  is  represented 
by  dorsal  vertebrae  only,  but  the.se  are  not  of  the  Upper  Cretaceous 
type.  I  have  never  found  Lepidotid  fish  remains  in  the  Upper  Cre- 
taceous of  North  America,  while  they  are  characteristically  Lower 
Cretaceous  and  Jurassic  in  ^Europe.  The  only  occurrence  of  Lepi- 
dotid fishes  so  far  recognized  in  N.  America,  is  based  on  some  teeth 
sent  by  Mr.  Charles  H.  Sternberg  in  the  Dakota  sandstone  of  Kan- 
eas,  and  on  the  new  species,  Afaerepistius  arenatnSy  from  the  Trinity 
bed  of  Texas  discovered  by  Prof.  R.  T.  Hill.  (See  Journal  of  the 
Academy  Vol.  IX,  Part  4).  The  crocodilian  remains  are  unde- 
terminable. 

Below  this  formation,  which  is  of  a  strong  yellow  color  and  about 
twenty-four  feet  thick,  is  a  stratum  of  marls,  black  above,  whitish  in 
the  middle,  and  buff  below,  of  about  equal  thickness  with  the  lime- 
stone. The  black  color  is  due  io  carbon,  which  is  some  places  forms 
thin  layers  of  impure  coal.  This  formation  contained  no  fossils  by 
which  its  age  could  be  determined,  and  thus  stood  in  strong  contrast 
with  the  cretaceous  above  it,  and  agreed  with  the  red  beds  of  the 
Permian  below  it  Between  the  black  marl  and  the  cretaceous  there 
intervened  at  some  points  a  shallow  bed  of  sand,  usually  coarse,  and 
reaching  in  places  a  thickness  of  six  feet  Its  color  is  yellow,  varied 
with  horizontal  red  streaks.  The  age  of  the  marine  Cretaceous  beds 
corresponds,  according  to  Prof  Brown's  determination,  with  the 
Comanche  Peak  terrane  of  the  Texas  geologists.  The  tract  first  ob- 
served lies  about  five  miles  northwest  of  Fort  Supply,  and  is  of 
limited  extent,  being  cut  off  to  the  north  by  the  drainage  ot  the 
Cimarron  River,  and  to  the  south  by  the  drainage  of  the  Korth  Fork 
of  the  Canadian.  Its  horizontal  extent  cannot  exceed  fifty  square 
miles.       We    examined     another    and    more  limited    area  of  the 
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same  bed  which  contained  the  same  invertebrate  fossils,  at  a  point 
about  twelve  miles  south  of  the  fort 

The  Permian  red  beds  are  traversed  conformably  by  layers  of 
gypsum  at  different  horizona  The  sand  l)ed  below  the  cretaceous 
limestone  is  sometimes  consolidated  into  a  sandstone,  which  forms  a 
ledge  near  the  summit  of  the  bluffs.  From  fifly  to  seventy-live  feet 
below  this  and  in  the  red  beds,  is  a  lied  of  sact^haroidal  limestone. 
This  limestone  is  luminous  when  struck  or  scratched  with  a  metallic 
object,  like  a  similar  limestone  which  occurs  in  some  of  the  silver 
mines  in  Utah  in  the  Wasatch  Mountains. 

At  the  locality  already  referred  to,  twelve  miles  south  of  Fort 
Supply  on  a  low  ridge  of  the  Cretaceous  terrane,  we  observed  a  white 
discoloration,  as  though  two  or  three  cartloads  of  a  chalky  material 
had  been  deposited  there.  Prof.  Brown  was  so  fortunate  as  to  find 
in  it  the  fragments  of  a  solitary  superior  molar  tooth  of  Proto- 
hippus perd'duSy  which  determined  the  age  of  the  material  as  the 
Loup  Fork,  or  Upjier  Miocene.  Careful  search  faileil  to  reveal 
another  fossil,  and  it  is  evident  that  we  have  here  the  last  remnants 
of  a  formation  which  has  been  almost  entirely  removed  by  erosion. 

With  the  view  of  further  determining  the  extent  of  the  Comanche 
and  Loup  Fork  formations,  we  left  Fort  Supply  and  went  by  rail  to 
Miami,  which  is  a  vill:i<i:e  in  Hoherts  Countv  of  the  Panhandle  of 
Texas,  south  of  the  C-unadian  river.  For  several  miles  before  reach- 
ing Miami,  the  railroad  runs  between  steej)  bluffs,  which  form  the 
southern  bonier  of  the  flood  |)lains  of  the  Canadian  river,  and  are 
the  escarpments  of  the  outlying  tractij  and  fingei*s  of  the  Staked 
Plains.  They  are  about  two  hundred  feet  in  elevation,  and  include 
two  hard  strata,  while  the  great  nia^  is  sandy  clay,  or  sand  in  a  few 
localities.  One  of  the  indurated  beds  is  at  the  summit  of  the  bluffs, 
forming  the  surface  of  the  plain,  and  is  about  six  feet  in  thickness. 
The  sofler  argillaceous  bed  below  it  varies  from  fifteen  to  fifly  feet, 
when  the  second  impure  sandstone  is  reached,  which  has  a  thickness 
of  about  eight  feet.  The  one  hundred  and  fifty  feet  below  this  is 
.friable,  so  that  the  c(>nstruction  of  the  escar])rneiit  is  such  as  to  keep 
it  more  or  less  perpendicular.  The  general  appearance  of  the  bluffs 
is  closi'lv  similar  to  that  (»f'  the  Blanco  beds  at  the  typical  locality 
one  hundred  and  fifty  miles  south,  at  the  point  where  the  Brazos 
River  issues  from  tlie  Staked  Plains  in  the  Blanco  Canyon.  In  order 
to  ascertain  whether  this  formation  is  the  Blanco  or  the  Loup  Fork, 
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which  it  resembles,  we  examined  the  bluffs  for  a  day  and  a  half 
for  fossils.  They  are  rare  in  that  region,  but  I  obtained  on  the  sec- 
ond day,  teeth  of  l)oth  series  of  a  horse,  Eipius  cnmminaii  G)pe, 
which  demonstrated  at  once  that  the  age  is  the  Blanco.  Mr.  Brown 
found  camel  bones  which  approach  in  dimensions  those  of  the  Blanco 
species,  rather  than  those  of  the  Loup  Fork  ;  but  the  species  could 
not  be  identified. 

On  the  succeeding  day,  we  drove,  thanks  to  Mr.  R.  T.  Cole,  ot 
Mobeetie,  to  the  town  of  Mobeetie  in  Wheeler  County,  eighteen 
miles  S.  E.  of  Miami.  The  route  takes  the  traveler  across  a  part  of 
the  8take(i  Plains,  and  a  considerable  distance  l)efore  Mobeetie  is 
reached,  ravines  belonging  to  the  drainage  system  of  the  tributaries 
of  the  Red  River  are  passed.  We  examined  a  number  of  these  for 
considerable  distances  without  obtaining  fossils.  As  we  passed  the 
deserted  Fort  Elliott,  near  to  Mobeetie,  I  examined  some  sandy  beds 
like  those  of  the  Upper  Blanco  beds,  and  obtained  additional  tooth 
fragments  of  Eqnns  eummbmi  and  a  second  species  of  Efjaiis  proba- 
bly E.  eHrydyhis^  and  fragments  of  teeth  and  other  bones  of  unde- 
terminable camels.  We  thus  determined  the  extension  of  the  Blanco 
bed  as  far  east  as  Mobeetie. 

The  result  of  my  observations  on  this,  the  northeastern  border  of 
the  Staked  Plains,  is  to  the  effect  that  this  plateau  to  the  north  of  the 
Red  River  like  that  part  to  the  south  of  it,  belongs  to  the  Blanco  de- 
posit, giving  the  latter  a  north  and  south  extent  of  two  hundred  and 
fifty  miles.  It  had  been  hitherto  positively  determined  at  the  typical 
locality  only,  that  distance  south  of  Miami,  on  the  upper  waters  of 
the  Brazos.  From  this  point  to  the  Red  River  the  formation  appears 
to  be  continuous ;  and  the  portion  north  of  the  Red  River  now 
described,  not  only  has  a  close  physical  resemblance  to  the  portion 
south  of  it,  but  contains  as  now  appears,  fossils  of  the  same  age. 
(See  Report  of  the  Geological  Survey  of  Texas  for  1892,  lor  reports 
by  Cummins  and  Cope  on  the  Blanco  terrane). 

On  our  return  from  Texas,  we  stopped  at  Tucker,  Oklahoma,  near 
to  the  Cimarron  River,  and  examined  for  a  day  the  exposures  and 
bad  lands  of  the  Upper  Permian  of  that  region.  Although  the  ex- 
posures are  most  favorable  for  the  exhibition  of  any  fossils  which  the 
strata  may  contain,  nothing  of  organic  origin  was  found.  Crystallized 
gypsum  is  very  abundant. 

On  reaching  Kansas  on  our  return,  we  stopped  at  Wellington  and 
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examined  the  Plistocene  Hands  of  that  locality.  At  the  west  side  of 
the  town  is  an  abandoned  sand  quarry,  and  on  the  east  side  is  a  simi- 
lar quarry,  from  which  the  town  derives  its  supply  of  building  sand. 
We  obtained  from  a  saloon  a  number  of  fossils  which  were  said  to 
have  been  found  several  years  previously  in  the  west-side  quarry. 
These  consist  of  an  almost  entire  mandibular  arch  of  an  adult  Ele- 
phas  primigeiiiuH  \\\x\\  both  molars  in  place,  with  several  bones  ot 
probably  the  same  animal ;  together  with  the  muzzle  and  parts  of 
both  horns  of  a  large  bison,  which  differs  considerably  from  B, 
hdifrons,  and  to  which  I  have  given  the  name  of  Bos  crampiaiius. 
It  is  figured  and  descril)ed  in  the  Journal  of  the  Academy,  Vol.  IX, 
Part  4.  I  also  obtained  from  Mr.  Wheeler,  owner  of  the  east-side 
quarry,  an  entire  posterior  molar  of  Elep/iai<prlmigenit(^oi'  the  coarse 
plated  variety,  which  was  taken  from  his  pit. 

Hearing  of  remains  of  the  Mammoth  in  possession  of  some  one 
near  to  Hennessy  in  Central  Oklahoma,  we  took  rail  for  that  place.  On 
arriving,  we  found  that  the  fragments  were  in  )X)Ssession  of  a  rancher 
eight  miles  west  of  that  town.  We  visite<l  the  ranch,  and  found  that 
the  fragments  were  much  broken,  and  included  the  four  molar  teeth 
of  an  adult  Elephiu  primigenius  of  the  coarse  plated  variety.  The 
rancher,  Mr.  Painter,  had  in  his  possession  a  number  of  teeth  and 
some  ])ones  of  the  limbs  of  a  saber-tooth  tiger,  which  he  had  found 
with  those  of  the  mammoth.  Both  its  l)ones  and  those  of  the  mam- 
moth were  stained  red  by  the  coloring  iron  of  the  Permian  clay, 
and  were  covered  by  a  thin  layer  of  it.  The  animals  had  iK^en  in 
s(mie  way  buried  in  this  material  during  the  Plistocene  epoch.  I 
have  described  the  cat  und(»r  the  name  of  Dnwlnutl<  serus  in  the 
Journal  of  the  Academy,  \\)1.  IX,  Part  4,  as  it  rej)resented  both  a 
species  and  genus  new  to  science. 

On  our  return  northward  we  stopped  a  few  days  at  Galena,  Mis- 
souri, and  visited  the  Marble  cave  eighteen  miUs  east  of  that  place, 
under  the  gui<lance  of  the  proprieter,  Mr.  Truman  Powell.  I  wish 
here  to  express  the  obligation  under  which  Mr.  Powell  placed  me 
through  his  hospitality  and  general  assistance. 
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LIST  OF  POBT  JACKSON  CHITONS  COLLECTED  BT  DB.  J.  C.  COX.  WITH  A 
BEVISION  OF  AUSTBALIAN  ACANTHOCHITIDJE. 

BY    HENRY  A.    PII^BRY. 

The  following  pages  contaiu  a  part  of  the  results  of  the  study  of  a 
collection  of  the  Chitons  of  Port  Jackson,  New  South  Wales,  Australia, 
recently  made  by  Dr.  J.  C.  Cox,  the  well-known  Australian  con- 
chologist.  Dr.  Cox,  with  great  liberality,  transmitted  to  the 
Academy  a  large  number  of  specimens  both  dry  and  preserved  in 
spirits,  with  the  request  that  they  be  studied  and  reported  on.  I  am 
therefore  enabled  to  make  a  contribution  toward  an  exact  knowledge 
of  the  distribution  of  the  Polyplacophora  inhabiting  the  New  South 
Wales  coast,  as  well  as  to  elucidate  several  important  points  relating 
to  particular  s{)ecies  and  genera. 

With  the  exception  of  a  few  records  by  Mr.  E.  A.  Smith,  of  Port 
Jackson  species  collected  by  Coppinger,^  and  by  Professor  Haddon 
of  those  collected  by  the  **  Challenger,  "*  our  knowledge  of  the  Chi- 
ton fauna  of  the  New  South  Wales  coast  is  limited  to  the  lists  pul)- 
lished  by  Mr.  G.  F.  Angas'  many  years  ago.  At  that  time,  the 
morphology  of  Polyplacophora  was  very  imj)erfectly  understood  ; 
and  consequently  these  admirable  lists,  which  have  been  so  helpful 
to  subsequent  conchologists  in  dealing  with  most  families  of  mollusks, 
are  almcjst  useless  in  the  study  of  Chitons,  so  many  errors  do  they 
contain. 

Angas,  however,  found  some  forms  in  Port  *  Jackson  which  subse- 
quent observers  have  not  yet  found,  and  among  them  several,  such 
as  Microplax  Chayi,  of  exceptional  interest  to  the  general  student 
on  account  of  their  peculiar  and  ill-understood  features. 

To  direct  the  attention  of  local  malacologists  to  these  forms,  if  for  no 
other  reason,  it  is  thought  expedient  to  quote  Angas'  list  of  species, 
the  modern  equivalents  of  his  names,  so  far  as  known  to  me,  being 
given  in  another  column. 


>  Zool.  CoU.  H.  M.  S.  '*  Alert." 

» Challenger  Reports.  Vol.  XVII. 

*Proc.  Zool.  Sov.  Tendon.  18(J7,  p.  221.  and  1S71,  p.  97. 
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AsGA?'  Port  Jackbon  Libt. 

Lophynis  Australia 
"         L'uucentricus 
' '         glauciiH 
muricatus 

jUgOSHS 

'  eninragdiauu 

Leiudopleurus  proteua 

"  uttdiitttie 

".  .        antiqQus 

Tonicifi  CariieatQri  4-ng- 

Leptpi^tQa  versicolor 

riigittiMus 
Chitba  tnbeuB 
GhBtoplflaiE  rdgon 
Lorica  qm.olia 
"      Aogad 
Flaxiphom  petholata 
AcuiUbcluue  coetatuB 


[1S94. 

Modern  E<jviVALt;NTs. 

=  l^hnochit4>n  auetraliB  Sowh. 
=Chitoii  jugosusGld. 
=Iaciiiioi-hito;i  ientiginogiis  Sowli. 
=('hiton  muricatiiB  A.  Ad. 


<'o 


i  Pils. 


^lm4^oi*chiioa  aamragdiatia  Att({. 
( iBc&DOcfaihHi  dtvargoH  Beere 
""  I  aiul  frudcomu  Old." 
— bchiioJJhItonBfcMifitFlh. 
T 

=-<Calli^tocIiitoil  witlqitTtii  Rvfi. 
=Toiiieii  Gupenteri  ^ng- 
— CallochitQD  platens  Qli. 
«>Oaitbocfaitoii 

aLiolotthoits  Qjiiinftidi  Bhr. 

=  l/irica  volvox  Bve. 
^I^ricella  AugHsi  H.  Ad. 
=  Pliixipliora  pelliolaia  Sowb. 
=A.  (Loboplax)  coi^uitus  H.  Ad. 
and  Ang. 

BCUHger  f  _  -^  p.j^  ^^  ^   trrauoslriams  Pile. 

"            carinatus  ?=A.  Coxi  Kls. 

Microplax  Gray!  =Choriplax  Grayi  H.  Ad.  &  Ai^. 

Cryptoplax  stnntuB  =Cr7ptopUx  striatus  Lara. 

Of  the  twenty- four  species  listed  by  Angas,  I  have  not  seen  Lepi- 
dmleurug  ittlulatiit,'  Totiicia  Carpenleri,  ChcefopUurarugom  or  Miav- 
pldx  Grayi.  The  type  of  T.  Carpenteri  was  examined  by  Dr. 
Carpenter  who  considered  it  a  good  species.  It  probably  belongs 
to  the  eection  Ltieilina.  Angos'  Chtetopleura  rugosa  may  {Mesibly  be 
a  young  Plaxiphora,  but  it  is  with  hesitation  I  hazard  aoy  coujecture 
upon  it  A  note  upon  Mifroplax  Grayi  mil  be  found  in  The  Navti- 
Itia  for  April,  1894,  p.  139.  The  other  species  of  Angis'  list  I 
have  ideutified  ivith  a  considerable  degree  of  certainty,  having 
Dunien>us  specimens  of  all  of  them  before  me,  as  well  as  some  addi- 
tional forms  lately  discovered.  The  species  collected  by  Dr.  Cox 
are  as  follows : — 
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Family  ISCHNOCHITONID^. 

Genus  CALLOCHITOH  Gray. 

CaUoohiton  platessa  Goald. 

Port  Jackson.  This  is  the  Leptochiton  ver»icA)lor  Ai\.,  of  Annas' 
lisL  It  is  a  lovely  shell  of  the  most  brilliant  orange-red  color.  A 
larger,  dark-brown  species  allied  to  this,  <:Kx;urs  on  the  Tasmaniau 
coast,  Callochiton  (Trachyradsia)  iiiornaf us  Ten, -Woods. 

Genus  ISCHNOCHITON  Gray. 

The  j^neral  arrangement  of  the  species  of  this  genus  is  far  from 
satisfactor}'.  Former  classifications  have  been  founded  too  exclusively 
ujwn  the  girdle  scales.  The  Australian  species  fall  into  five  natural 
.groups,  or  sections,  which  may  be  defined  as  follows: — 

1.  Ischnochiton  s.  str:  type  longlcymha  Q.  &  G. 

Intermediate  valves  having  1-1  slits;  lateral  areas  radially 
sculptured,  central  areas  finely  granulated  in  quincunx,  or 
longitudinally  lirulate  at  the  sides,  with  "V**  sculpture 
along  the  ridge.     Girdle  scales  subequal,  striated. 

2.  Stenochitoii :  type  juloides  A.  &  A. 

Animal  much  elongated:  intermediate  valves  having  several 
slits  on  each  side. 

3.  Heterozoim:  type  carlosa  Cpr. 

Like  hcluMchiton  (sensu  stricto),  but  girdle  scales  minute  and 
large,  intermingled. 

4.  Hapioj}lax  nov. :   type  mnaragdhnis  Ang. 

Intermediate  valves  having  1-1  slits;  entire  surface  smtjoth 
except  for  minute  granulation;  girdle  scales  convex,  smooth. 

5.  hchnorcuhia :  type  amtralU  Sowb. 

Shell  not  unusually  elongated;  intermediate  valves  with 
several  side-slits,  sculpture  coarse;  girdle  scales  very  convex, 
not  striated. 

Isehnochiton  Haddoni  Pibbry. 

Very  abundant  at  Port  Jackson  and  Port  Hacking.  This  should 
be  compared  with  the  type  of  Chiton  crispuji  Kecvo,  Conch.  Icon.  pi. 
19,  fig.  120,  a  species  I  have  not  seen.  Also  with  C.  pulliduH 
lleevc,  /.  c.  pi.  IB,  fig.  92. 

It    is    certain     that    thi.s    is  not    Chiton  lonyicymba     Blainvillc, 
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nor  is  the  Now  Zealand  species  described  by  Quoy  <fe  Gaimard   the 
same  as  that  of  de  Blainville. 

iBohnoohiton  frutioosus  (Hd. 

Abundant  at  Port  Jackson,  with  the  next  species.  This  form  is 
distingiushed  from  /.  divergena  by  its  very  much  smaller  girdle 
scales.  In  frutlcosus  the  individual  scales  measure  in  width  -25 
mm.,  or  four  to  a  millimeter.  In  dlrergeiiA  they  measure  '40,  or 
only  two  and  a  half  to  the  millimeter.  The  difference  is  perfectly 
obvious  to  the  naked  eye. 

This  species  and  the  next  seem  to  have  been  included  by  Angas 
under  the  name  Lepidojdeurus  protean.  I  believe  Calllstochiton 
Coppingerl  Smith  to  be  the  young  of  this  species. 

iBohnoohiton  divergens  U(H>ve. 

Port  Jackson  and  Port  Hacking  (Cox).  Reeve's  Ch.  proteus, 
described  from  Newcastle,  is  a  synonym. 

IBohnoohiton  (Isohnoradsia)  australis  Sowb. 

Port  Jackson  (Cox). 

Isohnoohiton  (Haploplax)  smaragdinus  AiiKiu>- 

Port  Jackson  (Cox).  This  species  varies  wonderfully  in  colora- 
tion. The  lollowin;^  patterns  boin^  represented  in  the  lot  before  me: 
(a)  white  or  pale  olive,  th(;  front  and  hind  valves  black;  sometimes 
the  fourth,  fifth  and  seventh  valves  marked  i)o|<lly  with  black,  {b) 
Pale  olive,  flecked  closely  with  olive,  head  an<l  tail  valves  black. 
(r)  8kv-bhie,  doselv  reticulated  with  olive,  and  in  places  marked 
with  wliit(\  (d)  Rich  brown,  sj)eckled  with  olivaceous,  and  marked 
with  white  on  valves  i,  iv,  viii.  The  details  are  thus  endlessly 
varied.  Mr.  K.  A.  Smith  has  kimllv  verilied  mv  determination  bv 
a  comparison  with  Anitas  type  o\'  .<ni  irfigdimi.i. 

I.  smaragdinus  picturatus  var.  iiov. 

Color- scheme  consistinir  oi'  a  nidr  (hn'.'^'i/  .sfrljpf  of*  lilac,  dark  blue, 
oelire  or  some  combination  of  these  or  (►ther  hues:  fhr  stripe  bordered 
with  /n'(Hi'nii<h,  f/iis  hurdrr  sjircfidniij  (ai'ir ml  on  r>i/rr  i,  «(tid  f<pread- 
ing  on  r  ni(h<(  of  ndrrs  ii  otid  vi.  Kemainder  of  the  side-sloj)es  li<^ht 
and  varieL'"ate«l.      (Jirdle  irreL''nlarlv  tessellated. 

This  seems  so  well  deliiied  a  j)attern  of  coloriuir  that  1  venture  to 
irive  it  a  name.      Manv  specimens  are   l)ef<»re  me  from  Port  Jackson. 


1894.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  73 

Isehnochiton  (Haploplaz)  lenti^nosus  Sowb. 

Shell  rather  thin,  oval,  moderately  elevated,  carinated,  the  side- 
slopes  straight  Surface  smooth  except  for  slight  radial  riblets  on 
the  lateral  areas.  Grouiid-color  orange,  orange-brovm,  or  even  vdth 
an  olive  suffusion,  coarsely  spotted  throughout  with  bright  blue;  the 
girdle  olive- green,  unicolored  or  with  dusky  bars. 

The  intermediate  valves  are  slightly  concave  behind,  the  beaks 
slightly  projecting  and  interrupting  the  curve.  Lateral  areas  slightly 
raised,  marked  by  4  to  6  weak,  low  radial  riblets,  obsolete  in  some 
specimens.  Central  areas  having  slight  growth  lines,  but  otherwise 
unsculptured  except  for  the  usual  microscopic  granulation  of  the  whole 
surface.  End  valves  showing  traces  of  radial  riblets  toward  the 
periphery.  Posterior  valve  having  the  rather  blunt  raucro  at  the 
summit  of  the  straight  posterior  slope,  and  in  front  of  the  middle. 

Interior  roseate  in  the  cavity,  olivaceous  behind  the  valve-callus, 
the  sutural  and  insertion- plates  blue-white.  Sutural-laminje  short, 
projecting  less  than  half  the  length  of  a  valve,  separated  by  a  rather 
narrow,  hardly  squared,  sinus.  Anterior  valve  having  11,  inter- 
mediate valves  1-1,  posterior  13  slits;  teeth  sharp,  normal. 

Girdle  clothed  with  densely  imbricating  convex,  polished  scales, 
which  generally  show  a  very  minute  striation  under  the  compound 
microscope.  The  scales  measure:  \ndth  *28,  alt.  about  '22  mm. ; 
the  width  of  a  scale  is  therefore  contained  about  3^  times  in  a  milli- 
meter. 

Length  19,  breadth  10  mm.;  divergence  about  115°. 

This  species  was  described  from  Newcastle,  N.  S.  Wales.  It  has 
since  been  confused  with  /.  cyaneopuuctatas  Krauss,  a  very  similar 
i^pecies  from  the  Cape;  and  its  Australian  habitat  has  been  doubted. 
The  rediscovery  of  the  species  in  Australia  (Port  Hacking,  N.  S. 
Wales)  by  Dr.  Cox  is  therefore  of  unusual  interest. 

In  some  specimens  there  is  a  narrow  whitish  stripe  on  the  ridge  of 
valves  iii,  iv,  v,  vii  and  viii;  and  in  some  the  blue  spots  become  en- 
larged and  diluted  on  valve  iv,  forming  a  pale  blue  or  whitish  varie- 
gation. 

This  cannot  be  Chiton  clypeus  Blainv.  (Diet.  Sci.  Nat,  xxxvi,  p. 
540),  which  is  also  described  as  blue-spotted. 

OenuB  CALLISTOCHITON  Cpr. 
CalllBtochiton  antiquus  Reeve. 

Port  Jackson    (Cox).      Readily   recognized   by   the  very  strong 
6 
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sculpture  of  the  valves,  whioh  is  not  paralleled  by  any  other  small 
'^  Chiton  of  Australian  waters. 

Another  species  referred  to  this  genus»  CalMaekUan  Coppingeri'K 
A.  Smith,  has  been  described  from  Port  Jackson.  I  have  not  seai 
the  type,  but  I  believe  it  to  be  a  young,  roughly  sculptured  I$ohr 
noehUon  frutieostt8  Old. 

Family  MOPALIIDJB. 

Oeniit  PLAXIPHOBA  Gray. 
PUsdphora  pttholata  Sowb. 

Abundant  and  typical  at  Port  Jackson  and  Port  Hacking.  At 
the  latter  locality  some  specimens  occurred  having  the  exterior  colored 
like  P.  glauca  Quoy  (Man.  Conch.,  XIV,  pi.  68,  fig.  72),  aiui 
the  inside  pink  and  white,  slightly  clouded  with  blue.  I  have  not 
seen  spedmens  of  the  true  P.  glauca,  which  is  described  as  smoo& 
outside.     The  valves  of  P.  peiholata  are  always  finely  corrugated. 

Family  ACAHTHOCHITIDJB. 

But  one  genus  of  this  family,  Aecmthoehiiet,  has  been  found  to 
have  representatives  in  Australian  waters.  This  genus  is  nearly 
world-wide  in  distribution  in  tropical  and  temperate  seas.  The  other 
genera  of  the  family  are  local  in  rlistribution,  and  contain  very  few 
species. 

Genus   ACANTHOCHITES  Bisso. 

The  genus  Aranthochites  is  one  of  the  most  difficult  groups  ot 
Chitons,  partly  on  account  of  the  insufficiency  of  the  published 
descriptions  of  species,  partly  because  the  specific  characters  are  not 
easy  to  see  in  the  creatures  themselves,  especially  if  the  external 
features  only  of  the  animal  are  studied. 

When  the  valves  are  removed  from  the  girdle,  a  number  of  ex- 
cellent distinguishing  characters  are  seen,  enabling  us  to  reach  more 
satisfactory  conclusions  in  most  cases. 

Tlie  characters  to  l)e  especially  observed  are  : — 

1.  General  form,  etc.,  features  of  girdle,  its  tufts,  and  presence  or 
absence  of  a  marginal  fringe  of  longer  spicules. 

2.  General  features  and  coloring  of  valves;  shape  of  their  posterior 
(snt'irfil)  mai'(ji)is,  which  may  be  either  concave,  or  convex  and 
strongly  imbricating. 
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3.  D^ree  of  differerdiation  of  dorsal  areaSf  which  may  be  either 
raised  at  the  edges,  or  continuous  with  the  side  areas,  and  either 
transversely  or  longitudinally  striated.  Sculpture  of  side-areas,  and 
shape  of  the  pustules,  which  may  be  either  convex  or  concave. 

The  preceding  features  may  be  observed  without  disarticulating 
the  specimen;  the  following  require  its  dissection,  which  is  easy 
enough  after  soaking  it  in  warm  water. 

4.  Shape  of  tegmentum  of  tail  valve,  proportion  of  its  breadth  to 
length,  and  position  of  roucro. 

5.  Shape  of  posterior  insertioiv-plaie  of  tail  valve,  which  may  be 
either  r^ularly  rounded  or  angular.     Number  of  slits. 

.6.  Length  of  front  slope  of  tegmentum  of  head  valve  as  compared 
vi\x\i  length  from  apex  to  edge  of  front  teeth  of  same. 

The  last  mentioned  character  is  a  good  index  to  the  degree  of  im- 
mersion of  the  valves  in  the  girdle.  Of  course,  any  of  these  charac- 
ters is  subject  to  individual  variation,  but  if  a  description  is  prepared 
noticing  them  all,  it  is  extremely  likely  to  contain  something  which 
will  lead  to  the  identification  of  a  given  specimen.  In  my  account 
of  this  genus  in  the  Manual  of  Conchology,  insufficient  attention  was 
given  to  the  features  of  the  tail  valve. 

The  following  species  referable  to  the  family  Acanthochitidce  have 
been  described  from  Australia: 

1825. — Chiton  polychetus  Blainville,  Diet.    Sci.    Nat,  XXXVI,  p. 

552,  New  Holland. 
1825. — Chiton  roseus  Blainville,  t,  c,  p.  553,  New  Holland. 
1825. —     **     Sueurii         ''  **         "         King  George  Sound. 

1825. —     **     scaher  **  *'         *'        Seas  of  New  Holland. 

1861. — Cryptoplax  {Notoplax)  upeciosa  H.  Adams,  Proc.  Zool.  Soc. 

Lond.,  p.  385,  Tasmania  (Cuming);  Flinder's  I.   (Mil- 

ligan). 
1864. — Hanleya  variabilis  H.  Adams  &  G.  F.  Angas,  P.  Z.  S.  p. 

194.     Yorke  Peninsula  (Augas). 
1864. — Acanthoehites  carinafus  H.  Adams  &  G.  F.  Angas,  P.  Z.  S. 

p.  194.      Port  Jackson  (Angas). 
1864. — Acwfthochifes  costatin*  H.  Adams  t'^  G.  F.    Angas,  P.  Z.  S. 

p.  194.     Port  Jackson  (Angas). 
1865. — Acanthoehites  scutiger  A.  Ad.  cC*  lire.,  Angas,  P.    Z.    S.    p. 

188.     Port  Lincoln  (Angas). 
1882. — Acanthoehites   trisiis   Rochebrune,    Bull.    Soc.     Philomath. 

Paris,  1881-1882,  p.  194.    New  Holland  (Dussumier). 
1882.  —  Acanthorhites    tnrgidim    Rochebrune   f.    c,    p.    194.      New 

Holland  (Peron  d'  I^esueur). 
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1882. — Aeaniho^iie*   jwnindita  Rochebrune, 

Holland  (Belligny). 
1884.— (%tton  (A'iaaihoehlton)  a^ettoida  Cpr.  TiS.,  E.  A.  Sautfa, 

Zool.  "Alert"  p.  88.     Port  Molle  (Cop^nger). 
1894. — AoarUhoekUes   (^Meturoplax)  retrojeetiu  Pilsbry,  NautUtU,  p. 

107.     Port  Jackson  (Coz). 
1894. — Aeantkoehitet  gra}U>ttriatui  POAij,  Naudlus,  p.  119.    Pi»t 

Jttckaon  and  Port  Hacking  (Cox). 
n94.~Acatah(MAUa  Cbxt^labrj,  Nautilus,  p.  119.    Port  Jwdncm 

(Cox). 
l%9i.—AoanihoehUea  Matthewai  Bedoall  &  I^Isbry,  Nautilus,  p.  119, 
8.  Australia  (Matthews). 
Of  these  seventeen  speraes,  the  four  described  b;  de  Blainville 
have  not  been  recogniied,  and  without  an  examination  of  the  ^pies 
they  cannot,  in  mj  opinion,  be  really  known.  The  three  spedca 
described  by  Dr.  Rochebrune  will  also  prove  difficult  to  identify, 
althoi^h  A.  jvcun^us  will  probably  be  recognized  by  its  peculiar 
ooloration.  Most  of  these  specaes  of  Blainville  and  Bocfaebrone  were 
founded  upon  apedmens  collected  in  the  early  part  of  the  century 
and  no  locality  more  exact  than  "New  Holland"  is  stated.  Itmust 
be  remembered  that  even  this  vague  gec^Tfiphical  informatuHi  is  not 
to  be  considered  conclunve.  Some  early  voyagers  have  beeo  known 
to  get  the  localities  of  their  shells  mixed. 

The  remaiDiDg  species  are  known  to  be  Australiau;  but  two  of 
them,  H.  eannatag  and  A.  fidigtr,  must  be  rejected ;  the  first  be- 
cause the  name  is  preoccupied  hy  Risso  (Amnthochites  earititiiiu 
Risso,  Hist.  Nat.  Eur  .Mfirid.,  IV,  p.  160.  1826),  the  other  because 
it  is  founded  ujKin  an  incorrect  identification. 

We  have,  therefore,  eight  recognizable  species  of  AeiiiiihwkUee 
from  this  region,  if  we  include  " Hnnleyn"  viiriabiiis  which  is  un- 
known to  me  aiitoptically.  To  this  number,  one  more  is  herein 
added. 

The  Australian  AcfinOwhUes  faW  iuto  four  subgenera  or  sections, 

distiiiguislied  by  the  following  characters ; 

'I.      Anterior  valve  having  five  strong  radiating  rihs,  lobing  the 

periphei'v    of  the  tegmentum;  tail  valve  with  several  slits. 

Loboplax 

aa.      Anterior  valve  without  nidial  rihs,  the  lower  margin   of  the 

tegmentum  not  obviotislv  lobed 

b.     Valve  viii   having  the  mncro  posterior,  its  insertion- plate 
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2-8lit,  the  posterior  portion  strongly  directed  forward  . 

Meiuroplajc 
bb.      Posterior  insertion- plate  of  valve  viii  spreading  backward 
or  vertical ;  nnicro  not  at  the  ix)sterior  extremity. 
c.     Valve  viii  with  two  slits,  and  a  wide,  shallow  posterior 

sinus Aca7ithochiie8 

cc.     Valve  viii  with  several  shts Notoplax 

Key  to  Australian  species  of  Acanthochites. 

CI.     Anterior  valve    having  five  strong  radiating  ribs;  insertion- 
plate  of  tail  valve  with  more  than  two  slits  ....  cosUitua 
(w.      Anterior  valve  not  strongly  ribbed. 

b.      Posterior  insertion- plate  of  tail  valve  directed  forward, 
two-slit 
c.     Posterior  margins  of  median  valves  convex  (or  straight 
by  erosion);  side  areas  of  valves  coarsely  granulose, 
the  dorsal  areas  smooth,  not  defined,  not  longitudi- 
nally striated.     Size  small retrojectnn 

bb.      Posterior  insertion-plate   directed  backward   or   vertical; 
mucro  not  at  the  posterior  extremity. 
('.     Valve   viii    with   two   slits,    a   wide,    shallow   sinus 
between  them. 
d.     Tegmentum  of  valve  viii  less  than  half  as  wide 
as  those  of  the    intermediate    valves;  dorsal 
areas  smoother  than  sides,    but  not  defined, 
not  longitudinally  striated;   |X)sterior  margins 
of    valves    very     convex,    broadly    reflexed 
within;  tufls  dense,  silvery,  asbestus-like  .    . 

(isbestoides 
dd.     Tegmentum    of  valve  viii  more  than    half  as 
wide  as  those  of  intermediate   valves;    dorsal 
areas   longitudinally  striated ;  posterior  mar- 
gins of  valves  i  to    vii  not  convex,  generally 
concave. 
e.      Posterior  margin  of  the    insertion -plate  of 
valve  viii  regularly  convex,  not  bilobed ; 
sides  of  valves    with   radially  elongated 
convex     pustules;  interior    and  sutural- 
laminie  roseate;  tufts  inconspicuous,  hardly 
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kmger  than  tlw  Iuli'sIi,   sliH  pile  of  tlwa 

girdle  gtnenllr Ond 

«e.  Foateriwrnvgiitttf  inwrtioii-piBteofniTe 
vii!  IjUDgoUr;  ridas  of  nlra  with  fl*t  or 
eoamn  pmtnla;  toAi notioaBbly  longw 
than  Uw  pile  (tf  the  gifdla. 
/.  DoTsa)  aroaa  imooth,  with  deliaate 
longitudinal  itrue  .  .  ffntudriatiia 
ff.    Donal  aieaa  atnmgly,  deeply  Btriated 

longitadinally AdHcffi 

Valve  Tiii  with  mote  than  two  lUti. 
d  Tegmentum  of  valve  viii  pear-diaped,  knget 
than  wide;  ridea  of  nlvei  [KHtnloe^  donal 
area  defined,  amootii;  toftaaabobaolett^  ^eeuMiw 
dd. — Tegmentum  of  valve  viii  irregularly  roonded; 
pleural  tiacta  f£  valves  longitudinally  oMtate, 
lateral  areaa  granulated;  doml  araas  deli- 
cately rtiiate  longitudinally  .  .    .  JfaH^awai 


This  apedes  is  distiDguiabed  by  its  strongly  lobed  head  valve  from 
all  other  known  Australian  ^cnnfAocAi'teA  It  is  allied  to  A.  viola- 
eeiis  of  New  Zealand  aad  A.  trid(Kna  of  Kew  Caledonia.  A.  conta- 
itiK  has  been  collected  by  Angae  at  Watson's  Bay,  during  an  un- 
usually low  tide ;  also  by  Coppiuger  in  Port  Jackson.  It  has  not 
been  found  there  by  Dr.  Cox. 


Shell  small,  narrow  and  elongated,  convex,  not  carinated,  black 
or  black-brown,  with  a  whitish  "V"  or  three  white  stripes  on  each 
valve,  sometimes  broadly  maculated  with  whitish  at  tbe  sides,  some- 
Ijmes  unicolored  dark  chestnut  brown.  Intermediate  valves  moder- 
ately beaked,  couvex  behind  (except  valve  ii,  tbe  posterior  mai^n  of 
which  isstraigbt),  sculptured  with  com{>arativel\'  coarse,  rounded,  scat- 
tered pustules,  which  become  smaller  and  more  crowded  toward  the  mid- 
dle, aud  are  lower  and  less  distinct  on  the  ridge;  no  areas  being  dis- 
tiuctly  ditlerentiated  on  the  valves.    End  valves  similarly  sculptured. 

Mn  HMiuion  lo  tlie  backward  thninn  mucro. 
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Posterior  valve  small,  having  the  niucro  obtuse  and  posterior,  the 
posterior  slope  short,  vertical. 

Interior  green,  marked  with  black  in  the  cavity.  Head  valve 
having  the  insertion- plate  about  one- third  as  lonir  as  the  front  slope 
of  the  t^mentuni,  with  5  small  slits.  Intermediate  valves  having 
very  oblique  plates  with  1-1  minute  posterior  slits;  posterior  valve 
having  the  insertion  plate  short,  and  strongly  directed  forward,  with 
a  small  slit  on  each  side.  Sutural  laminie  rather  long  and  narrow, 
projecting  far  forward.     Sinus  wide,  deep  and  square. 

Girdle  microscopically  chaffy,  with  a  series  of  hyaline  spicules 
at  the  edge  and  18  small  and  compact  silvery  tufts. 

Length  9J,  width  Si  mm.  (dry  8|)ecimen). 

**       12,        **    6       **    (average  specimen  preserved  in  alcohol). 

Abundant  in  Fort  Jackson,  near  Sydney  (Dr.  J.  C.  Cox!). 

This  is  a  very  distinct  and  esisily  recognize<l  little  species,  of  which 
Dr.  Cox  has  collect^  great  numbere.  It  varies  interminably  in  the 
color  and  pattern  of  the  valves,  but  not  much  in  sculpture.  The 
subgenus  which  I  have  constituted  for  the  reception  of  this  one  species 
may  be  defined  as  follows : 

MeturopktXf  n.  subg.  of  AcarithovhUes,  Subg.  Char.:  Valves  i  to 
vii  as  in  Acanthochites,  but  dorsal  areas  indistinctly  differen- 
tiated; vuhe  vm  having  the  murropoderiorj  tht  itn<evtioh -plate  stronghf 
directed  Jorward,  with  one  slit  on  each  side,  and  no  sinus  behind. 
Girdle  as  in  Acanthochitetf,    Type  A.  retro] ectus. 

This  group  holds  the  same  relation  to  Acanthochiteif  that  Pallochi- 
ton  holds  to  Chaiopleura.  It  is  a  variation  distinctly  in  the  direction 
of  the  Cryptoplacidce,  recalling  ChonepluXy  and  clearly  sliowing  the 
Acanthochitoid  genesis  of  that  family. 

A«anthoohitei  {s.  sir.)  asbestoides  C^r.    PI.  ITI.  figs.  10,  17.  is,  19,  20. 
>£an.  of  Conch.  XV,  p.  17. 

The  prominent  features  of  this  species  are  ( 1),  that  the  dorsal  ar- 
eas are  hardly  differentiated,  being  only  somewhat  smoother  than  the 
densely  granulated  latero-pleural  areas,  and  totally  lack  longitudinal 
striation.  (2)  The  posterior  margins  of  the  median  valves  are  [)ro- 
duced  far  backward  in  the  middle,  each  strongly  imbricating  over 
the  following  valve,  and  inside  the  benk-margin  is  very  brondly  re- 
flexed  (?i%.  16).  (3)  The  tail  valve  is  disproportionately  small 
(compare  fi^.  20  with  fig.  17)  and   its  sutural-himinie  are  very  long. 


W  PRoonmiNOii  or  TBS  Aoumcr  ok 

ThcMftotorea,  in  oombination  wiUi the  oompaot,  iishestus-lilcie  sutui 
tofls,  rwdily  diatiiiguiih  the  ^leciei  from  other  known  foam. 

A,  aabettindm  wm  collected  fay  Goppinger  st  P<h1  M0II4  Qumb» 
land.  It  ifl  ftlao  in  the  Britiah  Museum  from  Flinder's  LdaocC  Bmi 
Strut    Thia  laat  locaIit;r  ehoald  be  oonfiimed. 


Shell  elongated,  the  vidble  portion  of  the  vaLva  oo(n{7iag 
leai  than  tme-third  of  the  entire  breadth  <^  the  animal  (whan 
preserved  in  alcohol).  Valves  graTish,  somewhat  mottled  with 
olive  and  fleahj,  the  donal  areas  dark  nd  or  mariced  wiUi  oli- 
vaoeous.     Qirdle  olivaceous. 

Exposed  porticHis  of  the  intermediate  vidves  subtriangultr,  aligbtly 
elevated,  hardly  carinated,  nearly  separated  at  the  sutures  by  wpuaa. 
lose  bridges  <^  the  girdle.  Dorsal  areas  wedge«baped,  oohtsx,  di^ 
tinctly  differeqtiated  fVom  the  pleura  but  not  elevated  at  the  sdei, 
sculptured  with  fine  l<»igitudinal  strife.  Latero-pleunil  areas  having 
the  diagonal  rib  indicated  by  a  low  rounded  convexity,  and  scalptared 
throughout  with  ocmvex  pushiles  elongated  in  a  radial  directitm 
(fig.  21).  Anterior  valve  having  five  low  riblM  indicated,  eadi 
produced  at  the  lower  edge  in  a  slight  lobe.  Posterior  valve  (PL 
III,  figs.  22-25)  having  the  tegmentum  subcircular,  a  trifle  wider 
thau  long,  the  mucro  rather  elevated  and  acute,  behind  the  middle. 

Interior  rose  colored.  Anterior  valve  with  the  iusertion -plate 
more  than  half  aa  long  bb  the  front  elope  of  tegmentum,  pink,  with 
five  deep  bHis;  intermediate  valvee  having  1-1  slits,  and  a  ridge 
running  upward  from  the  slits,  as  though  the  anterior  edge  of  the 
posterior  tooth  projected  over  the  posterior  edge  of  theanterior  tooth. 
Posterior  valve  having  the  insertion -plate  subvertical  behind,  and 
slightly  waved  up  between  the  two  slits;  its  posterior  contour  convex. 
Sutural  laminae  large,  roimded;  sinus  angular. 

Girdle  fleshy,  densely  clothed  with  short  hyaline  spiuelets,  the 
tufts  Iwing  reiireeented  by  inconspicuous  clumps  of  somewhat  longer 
spiuea. 

Gilla  three- fourths  the  length  of  the  foot. 

Length  23,  breadth  V6  mm.  (alcoholic  specimen). 

•Nmoed  in  lioiior  of  Dr.  J.  C.  Cos,  »i  Syilncy,  N.  S.  W. 
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Port  Hacking,  N.  S.  Wales  (Dr.  J.  C.  Cox). 

This  species  differs  from  A.  yntnosfrlatus  iu  the  inconspicuous 
tufts,  obvious  though  low  diagonal  ril)s,  convex  pustules,  rounded 
contour  of  the  insertion- plate  of  the  tail  valve,  etc. 

Aeanthochitei   granoitriatus  Pilshry.    PI.   II.  tigs.  1,  2.  3,  4,  5.  (t:     PI.   IV, 
tig.  37. 
Nautilus   VII,   p.    119.    Feb.  1894. 

Shell  rather  elongated.  Exposed  portion  of  valves  occupying 
about  one- third  to  one- half  the  total  width  (in  dried  specimens). 
Valves  moderately  elevated  and  obtusely  keeled,  the  ridge  indis- 
tinctly clouded  with  whitish,  ontiKje  and  blackish;  sides  mottled  in 
indistinct  and  varying  pattern  with  olive  and  white.  Girdle  oliva- 
ceous, tufts  silvery  stained  with  blue  or  dirty  oliv^e. 

Intermediate  valves  having  the  exposed  portions  broadly  wedge- 
shaped,  truncated  in  front,  decidedly  imbricating.  Dorsal  area  of  each 
valve  wedge-shaped,  rather  wide,  convex,  distinctly  differentiated 
from  the  pleural  areas,  but  not  raised  at  the  sides,  sculptured  with 
numerous  rather  weak  longitudinal  striie  and  crossed  by  slight 
growth-lines.  Latero- pleural  areas  having  no  trace  of  a  diagonal 
rib,  sculptured  with  elongated,  concave  or  flat  pustules,  arranged 
radially,  and  connected  by  opaque  lines  giving  the  appearance  of 
radial  striie.  Anterior  valve  with  very  slight  indications  of  three  or 
five  low  rounded  radial  ribs.  Posterior  valve  having  the  tegmen- 
tum subcircular,  the  mucro  rather  acute  and  elevated,  situated  at  the 
posterior  third  (PI.  II,  figs.  2-5). 

Interior  of  valves  pink,  becoming  salmon  colored  posteriorly, 
stained  with  dark  in  the  middle  of  the  cavity,  where  there  is  a  dis- 
tinctly porous  longitudinal  band.  Sinus  moderately  deep,  squared 
and  minutely  crenulated.  Posterior  valve  triangular,  having  an  up- 
ward wave  in  the  straight  posterior  margin,  the  postero-lateral  mar- 
gins concave. 

Girdle  clothed  with  short,  greenish  spicules  and  having  eighteen 
conspicuous  bluish  or  silvery  tufls. 

Length  9,  breadth  3i  mm.  (dried  specimen). 

Length  10,  breadth  7  mm.  (alcoholic  specimen). 

Port  Jackson  and  Port  Hacking,  N.  S.  Wales  (Dr.    J.  C.  Cox  !). 

AMUthoohitei  Bednalli  PilKhiy.    PI.  II,  iigs.  7,8.  9,  h).  11. 

Shell    oblong,    moderately    elevated,    cariuated,    the   side-slopes 
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Straight  Oolor  of  valyee  light  oroamy-gnyy  spanely  nuieitlatedl 
with  dingy  bxowQ  and  white,  uAoally  showing  some  indiitinet  olive 
stains  on  soine  valves.  Qirdle  gray,  with  conspicuous  silky*  silvery 
tufts. 

.  The  posterior  (sutural)  maigins  of  the  valves  are  nearly  straight^ 
the  small  beaks  dighdy  projecting  along  the  middle  line.  The  teg- 
mentum of  each  intermediate  valve  is  divided  into  a  distinct  Imt  not 
sharply  defined  triangular  dorsal  area,  whidi  is  hmgitodinaUy 
marked  by  15-20  dsi^  m4  drim^  and  twosubequilateial  triangular 
side  areas,  which  bear  concave  or  flat  topped  ovate  pustulei^  rather 
irregularly  arranged.  The  anterior  valve  is  similarly  sculptured; 
and  has  several  indistinct  radial  elevations;  the  front  dope  of  its  t^g^ 
mentum  is  nearly  double  the  length  of  the  anterior  teeth.  The  pos- 
terior valve  has  a  rounded-hexagonal  t^^mentum  which  is  somewhat 
broader  than  long,  with  the  mucro  between  the  posterior  third  and 
fourth  of  its  length;  behind  the  mucro  sloping  outward. 

Interior  tinged  with  ruse  in  the  middle  andsomewhat  porous  there, 
the  teeth  and  sutural  plates  bluish  or  greenish;  valve-callus  atiODtg; 
reflexed  border  of  tegm^itum  very  narrow.  Anterior  valve  with 
five,  intermediate  valves  1-1  slits;  posterior  valve  (PL  II,  figs. 
8-10)  having  a  distinctly  biangular,  bilobed  contour  behind;  the  pos- 
terior median  portiou  straight,  latere- posterior  sides  concave  behind 
the  two  narrow  slits.     Sinus  wide  and  angular  in  all  the  valves. 

Girdle  wide,  densely  clothed  with  sliort,  gray- brown  spicules,  and 
having  nine  large  tufts  of  long,  silvery  spicules  on  each  side. 

Length  about  13,  breadth  6>]  mm.  (dried  specimen). 

Habitat :  Western  Shore  of  St.  Vincent  Gulf,  S.  Australia  ( W. 
T.  Bednall). 

This  species  is  closely  allied  to  A,  granostriaius,  but  the  valves 
are  more  solid ;  the  dorsal  areas  are  much  more  deeply  striated  Imigi- 
tudinally ;  that  of  valve  viii  is  largely  broken  into  granules.  The 
sutural  lamimt'  in  A.  bednalli  are  greenish ;  the  pustules  of  the  side- 
areas  are  somewhat  larger  and  rather  less  regularly  arranged  in 
longitudinal  series.  Tlie  profile  of  valve  viii  is  not  notably  different 
in  the  two  species,  but  tlie  mucro  of  .1.  gmnodriatus  is  rather  more 
posterior.  A.  Bednalli  differs  from  A.  (h.vi  in  having  much  more 
conspicuous  and  silky  sutural  tufts,  in  the  wlor  of  the  interior  and 
sutural  lamime,  in  the  flat  pustules,  and  in  lacking  the  curved  dia- 


1894.]  NATURAL  SCIENCES  OF    PJIII.ADELPHIA.  *  8o 

gonal  rib  which  in  Coxi  extends  from  the  npex  of  eiich  median  valve 
to  ita  lateral  slit^i. 

Aeanthochites  (Hotoplaz)  speoioBus  U.  Ad.    PI.  IV,  H^h.  31,  32,  33. 
Man.  of  Conch.,  XV,  p.  32,  1*1.  1,  li^H.  23-2«  (drawn  fnmi  type). 

This  peculiar  species  may  instantly  l>e  known  by  the  wide,  Crypto- 
plax-like  girdle,  densely  clothed  with  minute  spines  which  are  thick 
and  blunt  for  an  A('(tnthochite,%  an<l  having  inconspicuous  sutural 
tufts,  not  longer  than  the  surrounding  pile,  but  composed  of  finer, 
whiter  spicules.  The  tegmentum  of  each  intermediate  valve  is  tri- 
angular, the  girdle  tissue  forming  spiculose  bridges  at  the  sutures. 
The  dorsal  areas  are  sharply  defined,  convex,  and  arcuately  striated 
by  growth- lines,  but  show  no  longitudinal  striic.  The  late ro- pleu- 
ral areas  have  round  concave-topi>ed  pustules.  Other  notable  fea- 
tures are  found  in  the  tail- valve,  which  is  very  high,  with  vertical 
posterior  insertion-plate,  and  pear-shaped  tegmentum.  The  sutural 
lamime  and  insertion-plates  are  radially  striated,  and  the  posterior 
valve  has  several  slits,  Ix^sides  the  usual  pair.  The  tegmentum  of 
the  head- valve  is  small,  extending  hardly  half  the  length  of  the  front 
slope  of  the  valve.  The  figures  are  drawn  from  a  specimen  from 
St.  Vincent  Gulf,  furnished  by  Mr.  W.  T.  Bednall.  It  lias  been 
known  hitherto  from  Tasmania  (Cuming  coll.)  and  Flinder's  Island 
(Jos.  Milligan). 

Aeanthochitei     (KotopUzl)    Matthewsi  Bednall  and    IMIsl)ry.    PI.    IV,   fi^s. 
27   2S    29   30 
Xautiius  Vll,  p.  120,  Feb.  1894. 

Shell  elongated,  narrows  moderately  elevated  and  carinatetl,  the 
side-slopes  straight.  Valves  of  a  delicate  flesh  tint,  each  having 
several  concentric,  forward- (converging,  zigzag  bands  of  olive-brown. 
Girdle  hoary,  with  white  sutural  {X)res. 

Valves  i  to  vii  have  the  i)osterior  (sutural)  mar«rins  concave,  the 
small  beaks  slightly  projecting.  Dorsal  areas  narrow,  very  convex, 
but  not  raised  at  the  edges,  delicately  .striated  longitudinally.  Side 
areas  divided  into  pleural  and  lateral  tracts  by  a  small  curved  dia- 
gonal riblet;  the  pleural  tracts  sculptured  tcith  lomjitufllinii  rlblet.'< 
(about  fifteen  on  each  side),  flattened  and  faintly  cronulated;  as 
they  cross  the  diagonal  rib  these  riblets  bond  abruptly  upward, 
passing  obliquely  acros.^  the  lateral  areas,  upon  which  they  are  more 
distinctly  crenulated  or  broken  into  pustules,  es|»e(ially  near  the  beak 
of  each    valve.     Anterior    valve   having  five  low  radial  elevations. 


•-.  I 
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piiiiialely  oorrugated,  the  lower  margin  of  the  tegmentmii  fteUy 
angulated  by  them.  Pofiterior  valve  having  a  lacge^  irregolarly 
rounded  t^^^itom,  ribbed  in  front,  granulated  behind;  muaro  ntf 
the  potierwr  Jaufik  of  tegmentum,  decwrved  and  hooked^  the  dope  be> 
hind  it  concave. 

Interior  white,  with  bluieh  maculae  at  sinns  and  baaeB  of  the  mtoial 
laminte.  Anterior  valve  with  five,  intermediate  valves  1^1  alits; 
poeterior  valve  having  the  poeterior  insertion-plate  flaring  backward 
and  outward,  with  one  etrong  dit  on  eadi  side  and  several  (two  or 
three)  between  them.    Sinus  rather  wide. 

Qirdle  narrow,  densely  clothed  with  minute  spicules^  and  having 
rather  lai^  bunches  of  very  short  white  spicules  at  the  sutures. 

Length  26,  breadth  8  mm.  (dried  sperimen). 

Habitat:  South  Auietotlia  (R  H.  Matthews !) 

The  sculpture  of  this  species  is  extremely  peculiar^  and  totally  dif- 
ferent from  that  of  any  previously  known  member  of  the  fiunily 
AeanihoekUida^  The  coloring  is  also  markedly  distinct  The  type 
was  salt  me  by  Mr.  W.  T.  Bednall  of  Adelaide,  South  AustnJia, 
who  suggested  the  specific  name  employed  above.  Although  teehni^ 
cally  a  NaU^plax  in  its  multifissate  tail  valve,  this  species  is  very  un- 
like A,  9pecio9tt^f  the  type  of  that  group. 

Acanthoohites  (Hotoplazi)  variabilis. 

Hanleya  variabilis  H.  Ad.  ftud  C.  F.  Aug.,  P.  Z.  S.,  1884,  p.  194;  Angas,  P. 
Z.  S.,  1865,  p.  188. 

Shell  oblong,  whitish,  variegated  with  blackish-brown.  Valves 
broad,  carinated;  dorsal  areas  longitudinally  densely  costate,  the 
ribs  closely  pustulose;  lateral  areas  but  slightly  elevated,  trans- 
versely undulately  costate,  the  costa*  closely  pustulose.  Girdle  hav- 
ing short  white  corneous  spicules  at  the  margin,  and  bunches  of  pale 
spicules.     Length  16,  breadth  10  mm. 

Habitat:    Yorke   Peninsula,  under  stones  at  low  water  (Angas). 

The  above  translation  of  the  original  description  is  given  for  com- 
parison with  that  of  A.  Matthewsi.  This  species  is  otherwise  un- 
known to  me,  and  may  prove  to  belong  to  some  other  group.  It  is 
evidently  distinct  from  A.  MnUhewsl,  the  proportions  of  breadth  to 
length  in  the  two  being  so  different  a.s  to  preclude  the  suspicion  of 
identity  which  I  at  first  entertained. 
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Family  CRYPTOPLACID^. 

OenuB  CBTPTOPLAX  Blainville. 
Ciyptoplax  striatui  LAmarck. 

Abundant  in  Port  Jackson. 

The  large  series  of  admirably  preserved  specimens  submitted  by 
Dr.  Cox  shows  conclusively  the  uncertainty  and  variability  of  the 
pore  bunches.  In  some  individuals  they  are  all  developed ;  in  others 
most  of  them  are  certainly  absent,  the  minutest  scrutiny  of  the  sur- 
face sho\i'ing  no  trace  of  pores  or  their  spicules. 

PamUy  CHITONID^. 

OenuB  CHITOH  Linn^. 

Chiton  pelliserpentiB  Q.  &  G. 

Port  Jackson  (Cox).  I  am  quite  unable  to  detect  any  difference 
between  the  excellent,  fresh  specimens  sent  by  Dr.  Cox  and  the  New 
Zealand  specimens  from  Auckland.  This  is  the  only  species  of  the 
order  known  to  me  to  be  common  to  New  Zealand  and  Australia. 

Chiton  moricatuB  A.  Ad 

The  central  areas  have  a  ribless  triangle  in  the  middle ;  the  pleura 
have  about  10  narrow  riblets  on  each  side  in  front  of  the  diagonal 
rib,  but  not  extending  forward  to  the  anterior  margin  of  the  valve. 
The  most  prominent  feature  of  this  s)>ecies  is  the  peculiar  sharp- 
pointed  girdle  scales,  a  character  unique  in  thi?<  genus.  This  species 
was  described  from  Sydney.  Dr.  Cox  obtained  specimens  in  Port 
Jackson  showing  great  variation  in  color.  Angas  found  it  at  Port 
Lincoln. 

Chiton  jngoini  GId. 

A  beautiful  species  abundant  in  Port  Jackson. 

Chiton  Coxi  n.  np. 

Shell  oblong,  strongly  elevated,  carinated,  the  side  slopes  straight, 
Pleura  longitudinally  grooved  iti  front  of  the  dingonnl,  the  surface 
elsewhere  smooth.  Color  delicate  bluish,  mottled  or  blotched  with 
olive- brown,  yellow  and  white.  Girdle  a  delicate  blue-green,  with 
narrow  white  bars. 

Intermediate  valves  moderately  beaked;  lateral  areaf<  smooth  and 
ivell  raised;  central  areas   having  a   large  smooth  triangle  in  the 


middle;  the plmart  »nUptu,-n!  iiilh  ilrnp  narrow grnonv.  Bi-[tarat(s:l  by 
intarvKia  about  double  thdr  nultli,  and  frtending  hnl  tifiwrt  liigitinre 
forward  from  (Ae  diagonal  ll,ir.  esiMjit  llml  itie  outer  lliire  or  four 
gioovce  extend  to  the  utteiiur  eiilge  ol'  llit>  tegnieatiim.  Abnit  H  ur 
10  gnoTeB  may  be  counted  -hj  encU  auir  of  a  valve.  Anti-rior  valve 
much  larger  than  the  postiTiur,  unwiulpMire'l.  Posterior  valve  hnv- 
iiq;  themucro acute,  about  ociiu-al,  ilistiiictly  projecting;  the  puBterior 


Interior  bluiah  or  creaoiv  wliitp;  »iiiiis  notched  nt  the  aides,  deli- 
oaldy  denUculate.  Anterior  valvi'  having  8,  intertnediat*  valves 
1-1,  poaterior  valve  12  rim;  itwth  |)e<!l.iiiat«d  nutside  and  on  the 
edge. 

Girdle  rather  vide,  densely  rintlied  witli  imbricating,  convex, 
riiining  soalea  which  are  diiiisely  niid  iikvI  minutely  striated,  have 
the  usual  low  rounded  outlinefi,  anil  measure  in  breadth  -30  mm. 

Length  18,  breadth  7i  mm.;  ilivcr^i-nw  90"  to  110°. 
IN)rt  Jackson  (I>r.  J.  V.  Cos). 

This  is  probably  the  Loj>hyni^  jn,,,>»„,  of  An<>u^.  I'.  7..  8.,  \mi. 
p.222. 

It  ia  allied  to  C,  jiigotw   I  ilil  Iml.  iliHcrs  totally  in  Lulor-jiatlfru. 
The  girdle  ecalee  are  amallir  (liini  in  a  r-)K«imen   of  jiigofiig  of  the  < 
i^nigBi7«:  the  grooves  in  front  of  the  diagonal  line  are  narrower,  with 
wider  interspa(«i',  etc. 

OiDDi  LOAICELLA  Pilabry. 

This  name  was  pro|>osed  originally  as  a  section  of  Lorlea.  At  that 
time  I  had  seen  no  apeoimeus  of  L.  AiigiDti,  its  type.  Several  alco- 
holii.:  examples  are  now  before  ine,  showing  features  not  before 
noticed,  which  are  undoubtedly  of  generic  importance.  The  group 
may  be  characterized  as  follows : 

Gen.  ehiir.:  Valves  entirely  exposed,  the  front  one  very  large, 
having  numerous  unequal,  conspicuously  pectinated  teeth;  median 
valves  s<)uared,  having  a  narrow  bi-lobed  sinus,  slits  1—1;  poeterior 
valve  small,  with  posterior  uiuci'o.  the  insertion- plate  reduced  to  a 
low  ridge,  nearly  smooth  and  inlerrnpteil  by  a  slight  sinus  behind. 
Girdle  wiilest  in  front,  having  a  small  slit  behind  ;  densely  covered 
with  minute  elongated  granules  and  iN-aring  long,  branching  bristles 
arranged  in  radial  series. 

In  short,  Lvruxllu  ha."  the  general  features  of  Loi'ica,  plug  girdle 
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hairs,  and  with  the  girdle  and  tail-valve  shaped  like  those  of  Phd- 
phorelln. 

The  hairs  of  the  «rirdle  hranch,  sojiiewhat  as  in  Mopalln  rilmta. 
There  is  no  trace  of  eyes  or  eye-pits  upon  the  valves;  but  the  genus 
has  doubtless  descended  from  a  form  having  eyes,  and  its  position  in 
the  general  system  will  not  differ  from  that  assigned  in  my  mono- 
graph of  the  Polyplacophora. 

Lorioella  Angaii  Ad. 

Port  Jackson,  several  specimens  collected  by  Dr.  Cox.  It  occurs 
also  in  South  Australia.  The  largest  s|)ecimen  I  have  seen  is  one  sent 
by  Mr.  Bednall  of  Adelaide. 

m 

The  presence  of  hairs  upon  a  girdle  with  a  dense  covering  of  scales 
is  an  extremely  rare  if  not  unparalleled  combination  of  characters. 

Genns  LIOLOPHTJRA  PiUbry. 
Liolophnra  Gaimardi  Blainv. 

1825. — Chiton  Gaimardi  Blv.,  Diet.  8c.  Nat. ,  xxxvi,  p.  546. 
1846. — Chiton  incanas  Old.,  Proc.  Bofet.  Soc.  N.  H.,  ii,  p.  145. 
lSQ7,  —  ChHon  piceus  Angtis.  P.  Z.  S.,  1867,  p.  223.  NotofGmol. 
1874. — Chiton  pice H8 Tap.  Can.,  Viag.  'Magenta,'  p.  77. 
1893. — Liolophnra  Gaimardi  Pils.,  Man.  of  Conch.,  xiv,  p.  240. 

Collected  abundantly  at  Port  Jackson  and  Port  Hacking  by  Dr. 
Cox.  This  sjiecies  has  been  confused  by  writers  with  Acantho- 
plenrcL.  The  latter  genus  is  found  in  Australia  only  along  the  coast 
of  tropical  Queensland. 

Three  species  of  the  genus  Liolophnra  are  now  known  from 
Australia :  L.  Gaimardi,  inhabiting  the  coast  of  New  South  Wales, 
^-ith  a  variety  in  Queensland;  L.  georgiana  Q.  and  G.,  described 
from  King  George  Sound,  S.  W.  Australia,  and  L.  curtisiantt 
Smith,  from  Port  Curtis,  Queensland.  1  have  not  seen  the  last- 
named  species. 

L.  Gaimardi  qaeeiiBlandioa  n.  var. 

Valves  similar  in  form  and  coloring  to  those  of  L.  Gaimardi;  girdle 
covered  with  black  spines,  which  are  somewhat  more  slender  than  in 
Gaimardi,      I^ength  50,  breadth  31  mm.  (dry  specimen). 

Larger  than  any  of  the  typical  form  seen,  and  (listin«ruished  by 
the  uniform  black  color  of  the  girdle.     Tyj^e  is  No.  64,853  of  the 
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AoHdemy  odlection,  taken  by   1 
land. 

Two  species  or  lU  least  forma  uf  this  genus  are  repnseiited  in  dM 
cdleotiooa  nude  by  Dr.  Cox  ai  Port  Jaeksoo  and  Port  1 
The  relationa  of   0.  LseOU  Bnwb.,  ijneiviniu  Gld.  and  t 
Aug.  are  pecaliarijr  peiplexiag,  nnd  more  nititeriul  than  is  before  me 
is  requited  for  a  sadsfiutory  re^i^ion  of  ihe  group. 


Port  Jaokacm  and  Port  Ha(A:ing,  (^Cox!).  In  this  form  the  latenU  / 
aieaa  are  traniTenely  mgose,  and  the  pleura  have  flue,  close  irregu- 
lar ribleti,  oooTerging  toward  the  ridge. 

0.  qMreiau  Ooold. 

Pert  Jackson  (Coxl). 

I  take  this  to  be  the  form  having  the  central  areas  nearly  a 
with  swne  riblets  toward  the  ouler  cdgra  of  the  pleura.     Probably  . 
intetgndes  with  the  iu«oeding. 

ezflanatiok 

Plate  1 1. 

Figs.    1  to  6.     AcatiHioi-ktteg  graiimtnatu"  Pilsbrj'. 

Fl«,      1.      Dorsal  view  of  valve  vii. 

Fl».     2.      Dorsal  view  of  valve  viii,  siitiiral  laminae  broken. 

Fig.      3.      Ventral  view  of  valve  viii,  Nutural  laminie  broken. 

Fio.     4.      PoMterior  view  of  valve  viii. 

Fill.     5,      Lateral  view  (profile)  of  valve  viii. 

Fifi.     6.      Sculpture  of  tlie  middle  uf  side  area  of  an  intermediate 

valve.  X  22. 
Fi(;s.     7  to  11.      Acantkocblte^  Jiediidlil'ihhTy. 
Fi«.      7.     Dor>«l  view  of  valve  vii. 
Fi<i.     8.      Dorsal  view  of  valve  viii. 
Fi<i.     9.      Posterior  view  of  valve  viii. 
Fi<i.   10.      Utcra!  view  of  valve  viii. 
Fii;.    11.     Sculpture  of  aide  area,  X  22. 
Fiiis.  12  to  1-j.     Aeanlhorhitei  retroja-Uii  Pilsbry. 
Fig.    12.      Dorsal  view  of  an  intermediate  valve. 
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Fig.  13.  Dorsal  view  of  valve  viii. 
Fig.  14.  Lateral  view  of  valve  viii. 
Fig.   15.     Ventral  view  of  valve  viii. 

Plate  III. 

FiGa  16  to  20.     Acanthochites  asbestoldes  Carpenter. 

Fig.  16.  Ventral  view  of  valve  vi. 

Fig.  1 7.  Dorsal  view  (outline)  of  valve  vi. 

Fig.  18.  Lateral  view  of  valve  viii. 

Fig.  19.  Ventral  view  of  valve  viii. 

Fig.  20.  Dorsal  view  of  valve  viii. 

Figs.  21  to  26.    Acanthochites  Coxi  Pilsbry. 

Fig.  21.  Sculpture  from  middle  of  a  side- area,  x  22. 

Fig.  22.  Posterior  view  of  valve  viii. 

Fig.  23.  Lateral  view  of  valve  viii. 

Fig.  24.  Dorsal  view  of  valve  viii. 

Fig.  25.  Ventral  view  of  valve  viii. 

Fig.  26.  Dorsal  view  of  valve  vii. 

Plate  IV. 

Figs.  27  to  30.     Acanthochites  Mattlietvsi  Bednall  and  Pilsbry. 

Fig.  27.     Dorsal  view  of  valve  vii. 

Fig.  28.     Dorsal  view  of  valve  viii. 

Fig.  29.     Lateral  view  of  valve  viii. 

Fig.  30.     Dorsal  view  of  entire  animal,  natural  size. 

Figs.  31   to  33.     Acanthochites  speciosus  H.  Adams. 

Fig.  31.     Dorsal  view  of  valve  viii. 

Fig.  32.     Lateral  view  of  valve  viii. 

Fig.   33.     Posterior  view  of  valve  viii. 

Fig.  34.     Acanthochites  Coxi  Pilsbrv :  dorsal  view  of  au  alcoholic 

specimen,  liatural  size. 
Fig.  36.     Acanthochites    reti'ojectus    Pilsbry:    dorsal    view   of  an 

alcoholic  specimen,  natural  size. 
Fi<i.  37.      Acanthochites  granostnatus  Pilsbry:  dorsal  view  of  an 

alcoholic  specimen,  natural  size. 


I'BOCEEIHNUS  (JF  Tlit:  ACAIIEMV  OF  [1894, 


T&NAIS  BOSnSTnS.  A  ITEW  SPECIES   OF  AHISOPODA. 
ItY    H.    F.    MOtlKE. 

Id  August,  1892,  the  collectors  of  the  Mariue  Biological  Lubora- 
tory  of  the  University  of  Pennsylvania,  at  Sea  Isle  City,  N.  J., 
brought  ill  a  large  It^ger- head  turtle,  Thalatmchelyg  caretla, 

ExaminatioD  showed  its  carapace  to  be  buirlened  with  a  oiiscel- 
luneous  collectiou  of  inverlebrata,  iucluding  Polyzoa,  Aaellida,  Ctr- 
ri[)edea,  Pycuogooidia,  Caprellidae  and  asinglespedesof  Auisopoda. 

The  latter,  which  has  apparently  heretofore  escaped  notice,  was 
fouud  in  iiunibera  iohabitin^  minute  tubes  in  the  crevices  between  I 
the  scales  of  the  turtle's  carapace.  When  unmolested,  these  little  | 
ernstuceana  could  be  seen  crawliii|^r  i^refiilly  about  amoug  their  fel- 
low voyagers  or  Ij'ing  at  the  mouths  of  their  domiciles  with  only  tko  i 
head  aiid  chelae  projecting  ;  when  disturbed  they  promptly  retreHted  ' 
out  of  sight.  I  am  unaware  of  any  other  species  of  the  family  1 
Tanaidie  occupying  a  similar  position. 

Though  differing  in  some  slight  particulars  from  tiie  genua  Taiiait  t 
as  re- constituted  by  Bars,  the  sum  of  its  characters  evidently  places  it  | 
iii  that  genus  and  I  propo.^o  for  it  the  name  Tawiiit  rnbuihui. 

It  is  quite  robust  for  the  family,  being  less  than  3  j  times  as  long  as 
broad.  The  carapace,  which  is  the  broadest  portion  of  the  body,  is 
terminated  anteriorly  by  a  minute  rostrum,  whilst  its  posterior  border 
ie  somewhat  concave  in  the  middle  line.  In  front  of  the  origin  of 
the  great  gnatbopods  the  lateral  outline  is  strongly  concave,  but  op- 
posite the  bases  of  these  limbs  it  becomes  swollen.  When  viewed 
dorsally,  the  carapace  appears,  in  general  figure,  top-shaped.  Two 
grooves,  one  on  each  side,  indicate  upon  the  dorsal  surface  the  inner 
boundary  of  the  branchial  chamber.  Behind  the  carapace  the 
breadth  of  the  body  becomes  gradually  less  with  each  successive  seg- 
ment The  fourth  free  segment  of  the  pericon  is  the  longest,  slightly 
exceeding  the  third,  which  is  in  turn  longer  than  the  fifth. 

The  pleon  is  composed  of  sis  distinct  segments,  of  which  the  fourth 
and  hflh  arc  much  shorter  than  the  others  and  the  sixth  is  terminated, 
posteriorly,  by  a  blunt  median  projection.  The  l>ody  is  constricted 
at  the  jiiinLs  and  the  segmentation  is  distiactly  marked.  The  dorsal 
surface  is  furnished,  laterally,  with  a  few  setw,  which  on  the  fiist  and 
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second  segments  of  the  pleon   form  a  short  row  on  each  side,  but 
never  form  a  transverse  band  crossing  the  segment. 

The  eyes  and  eye- lobes  are  large,  the  latter  being  let  into  deep  re- 
cesses in  the  anterior  lateral  portion  of  the  carapace. 

The  antennulse  consist  of  three  joints,  of  which  the  basal  one  is 
somewhat  longer  than  the  other  two  combined.  A  small  knob  (rudi- 
mentary flagellum)  terminates  each.  In  the  male  the  antennulsc 
usually  about  equal  in  length  the  carapace  with  the  first  free  segment, 
but  are  sometimes  considerably  longer.  In  the  female  they  are  about 
equal  to  the  carapace  alone. 

The  antennae  lie  close  beneath  the  antennulse,  by  which  they  are 
slightly  exceeded  in  length  in  both  male  and  female.  They  are  five- 
jointed,  the  fourth  joint  being  the  longest,  slightly  exceeding  the  sec- 
ond; the  fifth,  third  and  first  following  in  the  order  named,  the  last 
mentioned  being  very  short.  Each  antenna  is  terminated  by  a 
densely  setiferous  rudimentary  flagellum  considerably  longer  than 
that  of  the  antennulcs  and  sometimes  imperfectly  articulated, 

The  mandibles  are  of  the  usual  form,  curved  inwards  at  the  tip 
where  each  bears  a  pair  of  homy  teeth,  shaped  like  the  limbs  of  the 
letter  U.  Proximad  of  the  middle,  a  stout  transverse  column  passes 
mediad  bearing  at  its  end  an  oval  molar  plate  traversed  by  a  series 
of  parallel  ridges  with  deep  grooves  between.  Under  a  high  power 
each  ridge  appears  to  be  broken  up  by  shallow  indentations  into  a 
aeries  of  rounded  teeth. 

The  first  maxillae  consist  of  a  stout  forwardly  directed  column 
and  a  posteriorly  directed  palpus,  bearing  at  its  end  a  brush  of 
seven  or  eight  long  setae.  The  anterior  ramus  is  stout  and 
curved  towards  the  median  line,  bearing  at  its  tip  a  group 
of  about  eight  stout,  curved  spines,  each  with  two  series  of  fine, 
apical ly  directed,  denticuli.  A  brush  of  stiff  sette  lies  near  the  base, 
and  laterad  of,  the  spines.  A  smaller  group  of  spines  lie  on  one 
face  ncsar  the  tip;  these  are  not  denticulate  and  lack  the  brown  color 
of  those  in  the  apical  group. 

The  maxillipeds  are  adherent  basal  ly  by  means  of  short,  stout 
books.  The  basal  joints  are  prolonged  on  their  anterior  or  oral 
as[)ects  into  plate-like  processes,  whicli  are  coupled  together  in  the 
me<ii:in  line.  Each  basal  joint  bears  a  flattened  pali)us,  consisting  of  four 
joints,  the  terminal  three  l>eing  furnished  with  long  settu.  The  distal 
joint  is  strongly  flexed  on  the   penultimate.     A  somewhat  falciform 
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brauchial  epipod  is  attached  to  the  inaxilliped  at  ilit  hose,  by  nwi 
of  n  sleuder  sialk. 

The  first  gnatho|x>d8  art  slniiigly  chelate  in  Iwth  sexes,  but 
esiHJcially  s-jin  the  malt«.  The  "thunili"  d  the  propodile  U  ttx- 
niinated  iiy  a  horny  twjlii  ami  eslernal  to  and  just  within  this  iH  a 
»hftrp-ed>red  tulierde;  the  tiK)tb  of  the  dactylo|jodiU'  bites  between 
theee  two.  Figs.  6  and  6a,  Plate  V,  show  the  gnatho[)od8  of  male 
aud  fetuale  sidt  hy  side  and  give  a  better  idea  of  their  appearuuce 
than  can  he  gaiued  from  a  description. 

The  limbs  iif  the  lirst  free  segnieut  of  the  perirou  are  long 
and  slender,  their  terminal  cinws  being  hut  slightly  curved.  The 
two  Bucoeeding  pairs  are  stouter,  with  the  dactylopodile  and 
claw  shorter  than  in  the  lirst  [Mir.  The  last  three  pairs  are  still 
stouter,  the  dactylopodite  lieurs  a  strongly  hooked  claw  with  a  cuinb- 
like  series  of  minute  curved  teeth  on  each  side  and  the  distal  en<1  of 
the  pro]XHlite  liears  n  row  of  stout  set».  All  the  limbs  except  those 
of  tbefirnt  free  segment  have  the  distal  end  of  thecarpopoditecrowneil 
with  a  few  stout  spines,  some  bitid,  others  serrulaie. 

Only  the  anterior  three  segments  of  the  pleoii  bear  limbs  (pleo- 
pods).  Each  of  tliese  consists  of  a  Hat  basal  piece  ( protojiodlte)  to 
which  are  attadieii  twi  one-joiiitcii  blades  fiirnishcl.  on  their  outiT 
edges,  with  long  pinnate  setse,  the  exopodite  bearing  about  35,  the 
endopodite  about  15.  Both  protopodite  and  endopodite  bear  a  single 
Btout  seta  ou~  their  inner  edge. 

The  last  segment  bears  a  pair  of  four-jointed  setose  limbs  (uro- 
pods),  the  segments  of  which  are  cylindrical  and  Increase  in  length 
from  ba.se  to  tip. 

The  marsupia  of  the  female  are  thin  walled  pouches  attached 
to  the  ventral  wall  of  the  sixth  thoracic  segment  (fourth  free  seg- 
ment). They  increase  in  si/.e  witb  the  <levelopnieut  of  the  eggs  and 
in  some  s|>ecimens  extend  over  rtegnientH  five  and  seven,  to  which, 
however,  they  are  not  attached. 

The  largest  s[>ecimea8  collected  iiiea«iire  from  rostrum  to  tip  of 
pleon  4*7  mm.  and  in  width  14  mm.  The  ground  color  in  alcoholic 
specimens  la  piile  yellow.  Uiion  the  cara|Wice  this  is  heavily  mottled 
with  brownish  pigment,  exccptin;.'  over  about  thirty  elliptical  and 
Mub- elliptical  areohc  symmetrically  arranged  ti)wardsthe  middle  line. 
The  dorsal  aiirface.t  of  the  chBlicarunimllurly  marke<l.     The  portion  of 
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the  body  and  the  limbs  behind  the  carapace  are  much   paler,    being 
usually  concealed  in  the  tubular  dwelling. 

Nine  species  of  Tauaidse  have  been  previously  recorded  from  the 
western  shores  of  the  North  Atlantic,  namely  : 

TanaiM  vitUdus  Rathke. 

T.  hiratdns  Beddard. 

Ijeptochelia  Suvignyl  Kr(iyer=(//.  algieofa  Harger  9  )• 

L.  dubla=(L,  algicola  Harger  ^  ). 

L,  rapnx  Harger. 

L.  (.')  jilum  (Stimpson)  Harger. 

IleterotanaU  limicola  C Harger)  Sars. 

Leiitogiiatlwt  area  (Harger)  San*. 

Neotanais  amencamt  Beddard. 

Tauaif*  littatus,  L,  &ivig7it/l  (f)  and  L.  dubin  (f)  have  l)een  taken 
at  Great  Egg  Harbor  Bay,  New  Jersey. 

r.  /tir«i/^/«  was  dredged  by  the  **  Challenger  *'  in  50  to  150 
fathoms  off  Prince  Edward  Island. 

Xeot^maiif  americana  was  dredged  by  the  **  Challenger ''  in  1,250 
fathoms  about  200  miles  southeast  of  New  York. 

If.  limuvlcLj  L,  cfrca  and  all  the  species  of  Leptochelln  enumerated 
have  l)cen  taken  on  the  New  England  coast. 

The  genus  Taiiaix  may  be  distinguished  from  all  others  by  the  poe- 
:jession  of  one- branched  uropods,  pleoixxls  on  the  first  three  segments 
ouly  of  the  pleon  and  incubatory  sacs  at  bases  of  the  fifth  pair  of 
liml)8.  Sars  in  his  re-definition  of  the  genus  says,  **uroi)oda  brevia, 
simplicia,  ramo  singulo  bi-vel  tri-articulato.'*  His  figure  of  T,  cavolinli 
possesses  four  joints,  though  Milne  Eii ward's  figure  has  but  three. 
Tamtu  (Zf*uxo)  Westivoodiana  has  six  joints,  T,  hir»idu«  has  twelve 
aod  T.  tiovce  zealnndae  has  five,  one  more  than  the  species  just 
described. 

T,  robustiu*  differs  from  T,  v'dlafus,  the  only  other  New  Jersey 
memlier  of  the  genus,  by  its  greater  robustness  and  tapering  Ixxly, 
hy  the  possession  of  one  more  joint  in  the  pleon  and  in  the  absence 
of  setiferous  bands  crossing  the  first  two  segments  of  the  pleon. 

In  the  foregoing  reference  is  made  to  the  following  pafx^rs : 

Beddard,  F.  E.     -Challenger"  Ueiwrts.     Isoi^da— 1886. 

Harger,  O.  Report  on  tlie  Marine  IsojxHla  of  New  England  and 
Adjacent  Waters.      Kejmrt  of  V .  8.  Fish  Commission,  1878. 

Norman,  A.  M.  and  Stebbing,  T.  K.  R.  On  the  Crustacea  Jso- 
prnla  of  the  **  Lightning,'*  "  Porcupine  "  and  "  Valorous  "  Exj)e- 
ditious.     Transactions  Zoiilogical  Society  of  l»iidon,  1886. 
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Sara,  G.  0.     Revision  dor  Gruppen;  Isopoda  Glielifera.   Arch.  f. 
Mnthematik,  Vol.  VII. 
Sl«bhinK.    T.    R.    R,     A    Hiaturv  of   Crustaoea.     New    York, 

1893. 

Description  of  Plate  V, 

Fig.   1,     Doreal  view  of  male. 

Fig.  2,     Aotenna  of  male. 

Fig.  3.     Maoilible.     3a  a  portion  of  molar  surfeoe  tn  sectuni, 

Fig.  4.  First  maxilla  with  its  hackwardly  dirot^ted  palp  ter- 
minated by  long  BetiB.  4a,  apical  portion  of  maxilla,  showing  the 
apical  and  3vib-apical  groups  of  spines  and  the  auxiliary  brueli  of 
stiH  briatlea. 

Fig.  5.     Maxilliped. 

Fig.  6.  First  gnathopud  of  male  ;  6a  of  female.  The  ImmI 
joint  is  not  thown. 

Fig.  7.     'Limb  of  firetfree  thoracic  Ke;^eDt. 

Fig.   8.     Last  thoracic  limb. 

Fit;-   9-      Pleopod. 

Fig.  10.    Uropod. 


i 
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March  6. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-four  persons  presc^nt. 

A  paper  entitled  "  Some  volcanic  pnxluct«  from  the  Hawaiian  Is- 
lands,'* by  E.  Goldsmith,  was  presented  for  publication. 


March  13. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 


March  20. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Forty- three  persons  present 


March  27. 

The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Thirty-three  persons  present. 

A  paper  entitled  **  Description  of  a  new  Armadillo  with  remarks 
on  theCrenus  Muletia,'*  by  Samuel  N.  Rhoads,  was  presented  for 
publication. 

Theodore  N.  Ely  and  Dr.  Gustavo  Niederlein  were  elected  mem- 
bers. 

The  following  were  ordered  to  be  printed  : — 


[1894. 


1!V    H.    <:    MERfER. 


Rumor  had  reported  the  existence  of  a  cave  in  Monroe  tVnioty, 
Pennsylvania,  which  Mr.  T.  Dunkiii  I'arel  after  some  searching 
(iiscovereil  in    1880  on  tlie  top  ol'  a  hill  overhanK'ng  Cherry  Creek, 
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about  four  miles  from  Stroudsburg.  Eight  hundred  feet  above  and 
five  miles  west  of  the  Delaware  River,  with  its  nearest  drinking  water, 
the  creek,  one-fourth  of  a  mile  down  the  steep,  and  eight  or  nine  miles 
north  of  the  glacial  moraine,  the  damp,  chilly  hole  seemed  hardly  a 
good  lair  for  beasts,  much  less  a  shelter  for  men. 

Original  discoveriea  of  Mr,  PareL — When  Mr.  Paret  had 
removed  the  debris  which  choked  its  broad  arch.  Fig.  1, 
80  that  a  man  could  scarcely  wriggle  like  a  snake  150  feet 
in,  he  encountered  traces  of  men  and  animals  in  a  top  layer  of 
limestone  roof-splinters  and  down-slidden  outer  talus  thinning 
mward  into  leas  stony  cave  earth.  All  this  relic- bearing  material 
lay  upon  a  bed  of  clay  of  unprobed  depth  which  appeared  to  over- 
spread the  whole  cave  bottom,  and  it  was  always  above  this  clay  and 
never  in  it,  that  Mr.  Paret's  workmen  found  (often  in  his 
abemce,  for  business  prevented  his  continued  supervision)  the  speci- 
mens collected :  the  thin  chipped  blade  of  argil  lite  (fifty  feet  in  to 
the  extrane  right;  depth  not  stated,  the  four  bone  awls;  the  pots- 
herd, (outride  the  entrance  on  a  ledge) ;  the  bone  fish-hook,  needle  and 
harpoon;^  along  with  remains  of  the  lynx,  gray  fox,  wolf,  skunk. 


^I  liavoJVBt  redeved  the  following  interesting  letter  from  Mr.  Paret: 

Stroudsburg,  Pa.,  March  25,  1894. 

I>BAx8m: 

Tonn  of  10th  at  hand  and  I  am  obliged  for  your  letter  and  for  your 
slip  M  to  the  cftve  discnnion  at  the  Academy  of  Nut.  Sciences.  Have  you  had 
theelaj  examined  microecopically  ?  If  not,  it  might  be  adviKiible.  Something 
might  be  leurned  as  to  its  origin. 

Tlie  potsherd  was  not  dug  out.  It  was  not  found  by  my  men,  but  a  visitor 
who  picked  it  up/rom  ihe  surface^  from  that  shelf  of  rock,  away  up  on  the  right, 
(at  joa  Amo  toe  cave)  where  I  and  a  man  worked  a  little  while  you  were 
theie^  It  WBfl  outside  of  the  cave  entirely,  on  a  rock  shelf,  at  foot  of  cliff,  away 
above  the  ca^e  level.  The  shell  has  a  curious  history :  (Ine  of  my  men  brought 
it  to  me  His  two  boys  got  into  a  quarrel  at  home,  he  interfenxl  and  found  they 
were  diqnitiiig  for  the  shell.  Ho  asked  where  it  came  from  and  they  said,  from  the 
etTe;  so  he  took  it  away  from  them.  He  told  me  it  was  full  of  clay  and  that  he 
waabed  it  oot.  He  is  a  man  in  whom  I  have  implicit  trust.  The  argillite  blade 
and  peeoary  jaws  were  found  about  same  time  and  place — about  50  feet  inside  of 
eave,  on  extreme  right.  The  fish-hook  was  found  on  same  side,  but  not  so  far  in. 
I  do  not  think  there  is  anything  to  prove  how  old  the  horse  t<M)th  is.  The  onf> 
striking  fiMct  to  me  is  that  no  stone  t4M>l  has  been  found  at  any  depth  or  dug  out. 
The  potsherd  was  on  bare  rock.  The  arrowhead  I  found  was  in  earth  on  a  flat 
rock— only  a  few  inches  covered  and  a  few  inches  of  earth  below.  But  the  bone 
tools  were  all  dng  fh)m  below  the  surface.  I^ys  talk  is  that  many  stone  tool^  used 
to  be  picked  np  on  the  rock  shelves  inside  of  the  cave.  Why  wen^  none  found  in 
the  soil  as  those  of  bone  were  ? 

I  feel  snre  that  if  stone  was  in  fh>e  use  when  the  bone  was,  some  would  have 
been  found  with  the  bone.  ...  I  am  firm  in  my  bi^lief  that  your  trench 
is  of  small  value  till  a  much  longer  one  is  extended  at  right  angles  outwards.  1 
also  believe  that  if  all  the  debris  in  front  of  cave  was  n>moved  much  more  might 
be  found.  Your  trench  simply  prove<l  that  no  human  or  animal  remains  were 
contained  in  a  cross  cut  of  that  length  and  narrow  width.  There  is  n)()in  outride 
it  for  many  hearths  at  various  levels.    .    .    . 

Yours  truly. 

T.  Dun  KIN  Paret. 
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weasel,  raccoon,  mole,  dusky  rat,  little  brown  bat,  woodcbuck,  por- 
cupine, l>eaver,  muskrat,  gray  squirrel,  ground  squirrel,  meadow 
mouse,  whit^  field  mouse,  wood  rat,  gray  rabbit,  deer,  elk,  wild 
turkey,  turtle,  box  turtle,  snapper,  snake,  three  species  of  Helix, 
a  Uoio  and  a  Margaratina,  beddea  (to  make  the  discovery  par- 
ticularly noteworthy)  the  following  remarkable  ol^eeti: 

(1)  A  perforated  marine  ehell'  bead  made  &om  the  Oomu  tematut, 
alleged  by  a  fiumer  to  have  been  brought  from  the  cave  trbnch  by  hia  ti^ 
tie  mu,  which,  on  the  authori^  of  Mr.  Geo.  W.  Tryon  in  1880,  and 
Mr.  Pilabry  in  1894,  belongs  to  the  Pacific  Coast  molluaoa  of  Central 
America  and  which  therefore  niggeeta  tbe  whole  qneation  of  aborigi- 
nal trade  and  the  query  whether  the  oave  occupaots  had  really  ob- 
tained a  shell  from  somewhere  nearly  two  thousand  milea  away. 

(2)  Several  teeth  of  the  reindeer  (Sangifer  earihou)  wtdoh  seem 
to  infer  a  colder  climate. 

(3)  A  tooth  of  Bu(m  am^rieamu  asks  us  to  aoooont  for 
tbe  presence  of  this  browffing  animal  of  the  Miarini^  i^anie  in 
the  easternmost  mountun  steeps  of  the  great  ibresL 

(4)  Tbe  jaws  and  teeth  of  tJie  extinct  peccary,  Dgeotylet  Pentut/l- 
vametu,  which  with  (5)  the  teeth  of  the  extinct  giant  chinchilla,  Cku- 
tormdeg  ohiaemu,  su|^;eet  antiquity,  though  we  cannot  yet  prove 
that  these  animals  became  extinct  in  PennsylvaQia  more  than  300 
years  ago, 

(6)  Two  teeth  of  a  horse,  discovered  at  a  point  and  depth  not  noted, 
which  Dr.  Leidy  (who  visited  the  cave  in  1880  and  identified  all  the 
bones  then  found  by  Mr.  Paret,  see  Ann.  Report  of  Gcolog.  Surv. 
of  Pennsylvania,  1887,  p. 1-20)  says  belong  to  an  indigenous  species. 
If  this  be  BO  it  may  well  set  us  ta  wondering  what  aborigines  on  the 
hilly  upper  Delaware  were  doing  with  horses  before  the  time  of  Co- 
lumbus. 


'  Mr.  Paret  has  not  anderatood  that  my  cross  trench  in  the  outer  tsliu  (ge« 
Fig.  2)  contained  both  humnn  and  animal  rcniains.  in  fact  revealed  a  layer  of 
Indian  occupancy.  1  foot  thick  au<1  I  1-3  lu  2  feet  below  the  snrface.  This  layer 
must  onec  have  contiiiutd  into  the  enve  and  the  only  qucHlion  is  was  it  the  only 
layer  in  the  cave  or  were  there  other  layers  under  it  which  1  did  not  find  outside? 
Why,  asks  Mr.  I'aret,  were  no  stone  tools  found  underground  (if  the  knife  is  an 
eiceiition)  l>y  Mr.  Paret'smenT    There  is  nothing  un-Iudiao  about  the  bone  tools 

I  should  answer:  because  the  men  had  miascd  seeing  the  few  small,  dull  look- 
ing obieclfl  that  would  have  told  the  tale.  The  single  barbed  bone  arrow  or  spenr 
is  eonimoii  to  ICshinio  and  Indinn,  and  there  is,  I  believe,  nothing  nn-lndian 
about  any  of  the  bone  tools  discovered. 


I 
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Neither  Dr.  Leidy  nor  Mr.  Paret  has  asserted  that  the  human 
remaiDS  of  this  second  known  cave  of  importance  in  the  Delaware 
Valley  were  those  of  Indians  or  any  other  people  definitely  named, 
or  that  the  bones,  often  rodent- gnawed,  and  the  scanty  human  refuse 
belong  to  one  and  the  same  period  of  occupancy,  so  it  seemed  worth 
while  for  the  sake  of  the  buried  human  story  of  the  Delaware  Valley 
to  go  back  to  the  cave  in  October  1893,  and  study  what  might  be 
left  of  the  original  layers  to  determine  if  possible : 

(a)  Whether  the  animal  and  human  remains  were  contemporane- 
ous. 

(6)  Whether  the  human  remains  were  Indian  remains. 

(c)  Whether  the  human  remains  were  of  geologically  ancient  or 
modem  date. 

Present  Condition  of  the  Cai^e. — Mr.  Paret  showed  me  the 
cave  on  the  hill  top  October  17,  1893.  Nearly  all  the 
upper  stratification  had  been  shovelled  out  until  one  could 
walk  in  under  the  broad,  chilly  arch  for  117  feet,  6  inches. 
But  as  the  unfathomed  clay  remained  underfoot  from  end  to  end 
and  ^nges  of  the  original  debris  lay  along  the  right  and  left 
walls  just  inside  the  entrance,  and  as  the  talus  heap  outside  had  only 
been  trenched  through  the  middle  to  clear  an  ingress  and  so  showed 


Fio.  2. 

its  original  stratification  when  its  edges  were  pared  down  (Fig.  2,  c. 
a.  e.),  there  seemed  some  chance  of  recovering  the  lost  threads  of 
the  story. 

The     Contemporatieity     of   Human    and     Aninial    Remains. — 
Two  men   shovelling  five  days  in  the  inner  clay  and  slicing  the 
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niitT  talus,  our  Bsnniiualion  of  the  romaining  smnll  fringes  of 
ia  brouglit  us  to  the  first  question  : 

Were  the  auimal  and  humun  reiuaina  eontemporaneoue? 

If  they  were  not.  no  matter  what  the  bison,  horee,  cliinchilla  and 
reindeer  meant  in  the  cave,  tlieir  liones  told  ns  little  of  the  date  of 
Man's  visit,  and  their  discovery  fnrmed  no  interesting  link  between 
archjtology  imd  paleontology.  Our  treueh  40  feet  in  from  the  en- 
trance, 3  leel,  8inolie«<  wide,  and  22  feet,  Sinehes  long,  dugfor  possible 
hidden  layers  and  bottom,  at  ri'iht  angles  across  the  cave  floor  showed 
a  continuous  homogeneous  bed  of  exquisitely  fine  ulay,  deposited 
in  thin  lamimt  rarely  sprinkled  with  eund  jjockets  and  underlaid 
with  a  film  of  sand  resting  on  an  uneven  limestone  floor  at  6  feet, 
11  inches;  10  feet,  7  inches;  11  feel,  tl  inches  and  14  feet,  1    inch. 

As  uo  sign  of  life,  no  interrupting  layer  from  lop  to  bottom 
naaappnretit,  it  seemed  that  it  o>ulil  be  relieved  o(  all  con neetion  with 
Mr.  Paret'a  discoveries.  The  animal  remains  and  human  refuse 
must  have  all  belonged  to  t.be  debris  and  cave  earth  above  it,  and  it 
only  remained  to  be  asked  l>efore  we  were  done  with  this  all  import- 
ant test  of  stratification  whether  Mr.  Paret's  relic- Iwaring  upper  de- 
posit ol  roof  slivers,  rotten  leaves,  human  relics,  bones,  charcoal  and 
lulies,  leathered  dust  and  inrolicd  talus  consisted  of  one  layer  homo- 
geueous  throughout,  telling  of  one  uninterrupted  time  of  occupation, 
or  of  several  layers  differing  in  character,  separated  by  ioterplaced 
bands  proving  time  intervals  between  the  visits  of  Man  and  beasL 
The  trouble  was  that  nearly  nil  this  cave  floor  material  had  been  dug 
away  and  all  we  had  to  guide  us  was  what  was  left  of  it,  its  outer  end 
so  to  speak,  in  the  talus.  Hut  when  we  cut  into  this  talus  just  out- 
side the  entrance  we  did  what  we  would  have  done  had  we  explored 
the  cave  at  the  start,  and  when  we  found  a  thiu  layer  of  human  occu- 
pancy in  it  1  foot  thick  and  1  i  to  2  feet  helow  its  surface  we  inferred 
that  this  human  layer  was  hut  a  continuation  of  the  lost  human  layer 
inside  the  cave.  Yet  as  the  (auditions  for  soil  formation  outside 
probably  differed  ln)m  (hose  inside  the  cave,  and  as  we  only  penetra- 
ted 10  to  12  feel  into  the  outer  talus  without  reaching  the  clay  or  its 
e<)uivalent  that  should  have  been  below  it,  there  was  :i  chance  that 
our  talu.H  wiis  not  a  fair  end  slice  of  the  cave,  and  that  there  might 
have  been  several  human  hiyei's  inside  a^^ainst  the  single  one  in  the 
talus  outside. 

Too  much  critical  fjrouuil  had  ))eon  lost  and  wc  had  to  be  Si 
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with  the  rediflcovery  of  one  human  layer  at  least,  which  we  had  a 
right  to  call  either  the  single  layer  or  the  uppermost  of  a  series  of 
layers  originally  found  in  the  cave.  To  its  date  or  to  a  later  time 
evidently  belonged  the  bones  which  Professor  Cope,  who  has  assisted 
me  in  this  work,  has  kindly  identified  of  the  turkey,  chipmunk,  cat 
iiquirrel,  marmot,  smaller  vole,  larger  vole,  short  tailed  shrew, 
raccoon,  skunk,  gathered  by  Mr.  Paret  and  myself  in  the  aforesaid 
side  fringes  of  debris  just  inside  the  entrance. 

But  as  to  the  original  bones  found  in  1880,  careful  side  cutting  into 
the  cave  flcx)r  in  the  first  place  might  have  shown  which  of  the  dis- 
covered fragments  were  really  part  of  the  cave  feast  too  well  bedded 
between  the  fire  sites  to  have  been  scratched  out  of  older  under  layers 
and  into  newer  and  later  layers  and  which  were  not,  but  these  clues 
have  been  lost. 

In  some  caves  every  bone  found  has  seemed  fairly  and  clearly 
part  of  the  Midden  heap.  But  it  was  against  all  the  evidence  pro- 
duced at  Hartman's  that  the  place  had  been  a  lurking  hole  for 
small  animals.  Some  had  come  into  the  crevices  to  die,  leaving 
their  skulls.  Others,  w^hose  bones  rodents  had  gnawed,  had  been 
brought  in  by  camivora  in  the  first  place  or  carried  by  pilfering  ro- 
dents from  the  human  feast. 

There  is,  therefore,  only  a  probability  that  Man  killed  and  ate  the 
bison,  castoroides  and  peccary  in  Hartmau's  Cave,  since,  minus  the 
lost  layers,  we  may  say  that  there  is  no  proof  that  these  animals  did 
not  come  there  to  die,  or  that  they  were  not  carried  in  whole  or 
piecemeal  by  large  camivora  when  their  bones,  though  lying  on  the 
cave  floor  long  before  Man's  advent,  would  have  come  in  close  contact 
with  his  subsequently  built  hearths. 

The  nature  of  the  human  remains.  No  proof  that  they  were  not  of 
Indian  make. — As  to  the  second  question  :  Were  the  remiuns 
Indian  remains?  The  Trenton  gravel  Man  if  we  ^rant  his  existence 
must  l)e  ruled  out  of  Hartman's  Cave,  for  there  was  not  one  of  his 
described  rude,  leaf-shaj)ed,  turtle  backs  found  among  the  chipped 
blades  and  arrowheads  that  in  themselves  denied  his  existence  there. 
Whether  the  human  remains  found  by  Mr.  Paret  came  from  the  same 
layer  in  which  I  found  mine  or  from  other  iayere  now  untraceable,  there 
is  no  need  of  searching  for  a  new  and  as  yet  undescri bed  cave  occupant 
to  account  for  the  bone  awls  common  at  the  Trenton  Delaware 
Valley  site  found  by  me  in  the  Indian  layers  at  the  Forge  Cave  in 
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lia,  at  the  Humniplslowii  Cave  in  Daiijihin  Comity,  1 
»i  and  at  tbe  Nickajat-k  and  Lookout  Caves  in  Teniie^ee,  The 
hiininierstoue.  arfrillite  cache  blade,  ]>ottery  and  chert  arrowheads 
are  duplicated  at  the  Lenape  villa^iies  at  Point  Pletujaot,  Ridges 
Iflhtnd  Bod  tJallows  Kun  on  the  Delaware  River,  while  the  single 
harbed  Iwoe  spear  from  a  aliell  heap  e!tplor»l  by  me  in  September 
1891  on  York  River,  Maine,  can  be  again  referred  to  the  Ited  Man. 

We  may  safely  say  that  the  notion  of  a  precedent  people  vanished 
at  Hartman's  Cave,  and  that  the  only  Man  that  I  found  there  or 
that  I  have  reason  to  suppose  that  Mr.  Paret  found  there  as  the 
possible  contemporary  ofthe  reindeer,  and  bison,  extinct  peccary  and 
giant  chinchilla  was  the  chert-using,  |x)ttery-making  Indian  of  the 
Delaware  Valley,  already  the  jxisseasorof  the  bow  and  arrow  and  the 
quarry  denoting  cache  blade. 

Antiquity  of  the  Inimaii  renniijw,— When  we  ask  the  third  ques- 
tion :  Were  the  human  remains  ot  geological  antiquity  or  of 
modem  date  and,  granting  the  association  ot  the  extinct  mammal  bonce, 
use  their  presence  t«  prove  great  i^e.  We  most  remember  that  the  ftiv 
sence  of  historical  mention  which  largely  gives  the  word  "extinct" 
its  meaning,  and  which  in  Europe  reaches  back  '200C>  years  ut  uuee, 
has  here  as  vet  but  a  proved  retrospect  of  hardly  more  ihau  three 
centuries.  The  fact  that  John  Smith  or  the  Jesuits  did  not  ob- 
serve the  peccary  in  the  northern  United  States  does  not  disprove  its 
scanty  or  straggling  esistcnee  in  their  time,  and  we  cannot  be  cer- 
tain that,  as  Jefferson  supposed,  a  few  superannuated  mammoths 
were  not  hiding  in  forest  corners  as  late  as  the  18th  century.  Only 
the  correlation  of  the  fauna  of  many  more  caves  with  human  remains 
can  give  us  a  just  notion  ofthe  time-span  of  many  of  these  animals 
and  make  definite  the  still  vagiie  border  line  Iwtween  archaeology 
and  paleontology. 

The  problem  ofthe  i-l'iy. — It  is  for  geology  to  explain  the  ex- 
quisitely line  laminated  elay  eontainhig  no  sign  of  life  that  so  deeply 
covers  this  oave  floor. 

It  must  buve  been  i]uiet  water  holding  mud  in  solution  that  laid  it 
there,  film  upon  film,  nor  ciuikl  the  process  have  been  arrested  by 
dry  intervals  or  the  visits  of  men  and  beasts,  since  no  dissimilar,  dry 
laid  or  life  Iwlokening  stratum  interrupts  it.  How  this  beautiful  clay, 
widely  unlike  the  coarse,  red  de|Mi!<ttj  in  the  I..ookout  and  Nickajack 
Caves  in  Tennessee  or  the  Durham  Cave,  10  miles  below  Eastoa  on 
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the  Delaware,  got  ioto  its  place  with  nowhere  save  the  gritty  hill 
crest  just  above  to  come  from,  is  the  question.  Could  it  have  been 
the  residuum  of  the  rock  decomposition  which  originally  formed 
the  cave  cavity  or  in  other  words  the  rubbish  of  cave  ero- 
sion choking  up  three- fourths  of  the  eroded  hole?'  We  would 
know  how  and  why  successive  pools  of  yellow  mud-bearing  water 
could  cover  the  floor  once  upon  a  time  and  not  now,  where 
the  water  came  from,  since  any  down  running  rivulet  would 
have  rolled  in  the  hillside  grit  with  it,  and  why  the  flooding  pro- 
cess was  not  interrupted  by  intervals,  when  animals  came  in  and  de- 
bris was  formed  ? 

A  possible  answer  to  these  questions  seems  to  be  suggested  in  the 
important  and  interesting  fact  that  Hartraan's  Cave  lies  eight  miles 
north  of  the  glacial  moraine,  diflering  therein  by  position  from  all 
other  caves  in  the  United  States  lying  to  the  southward  of  the  now 
well-known  silhouette  of  pebbles  that  profiles  the  southern  limit  of  ice 
advance.  It  is  therefore  one  of  those  glaciated  caves  distinct  and 
individual  by  position,  full,  perhaps,  of  new  secrets  for  us,  which,  it 
^e  glacial  theory  be  true,  must  have  been  sealed  up  with  superin- 
cumbent ice  like  a  tightly  corked  bottle  throughout  most  of  the  frozen 
period. 

If  this  clay  is  due  to  the  banking  up  of  ice  and  the  draining  of 
muddy  glacial  waters  into  the  caves'  mouth  then  we  can  account  for 
it,  but  if  ice  damming  and  ice  water  had  nothing  to  do  with  it,  and 
on  the  other  hand  it  is  due  to  a  subsequent  submergence  of  the  hill 
top  below  water  level  in  the  Champlain  period,  then  similar  clay  beds 
ought  to  be  found  in  caves,  like  Durham,  south  of  the  moraine  and 
their  absence  remains  to  be  accounted  for. 

Moreover  if  this  clay  is  glacial  then  other  caves  north  of  the 
moraine  should  show  the  same  ice-sealed  barrier,  beyond  which  no 
preserved  relic  of  post  glacial  age  penetrates. 

The  Indian  and  his  relics,  the  fossil  castoroides  and  peccary, 
were  left  behind  as  we  got  down  into  the  clay  with  nothing  before  us 
it  seemed  but  the  beginning  of  the  cavern  itself.  Was  the  cave  then 
no  older  than  the  melting  ice?     If  so,   why   and   how    had    the 


'If  this  were  the  case  the  coDiposition  of  the  clay  should,  I  am  told,  show  its 
limestone  parentaf^e.  But  no  carbonates  have  been  found  in  it  to  suggest  that 
it  WHS  a  near  relative  of  limestx>ne,  while  on  the  other  hand  it  showed  the  same 
ifactions  as  clay  dredged  up  from  the  bottom  of  the  Delaware  River,  near 
Chester. 
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difiititegnitiug  streanileta  which  made  it  at  the  same  tioie  Dearly  filled 
it  with  the  residuum  of  their  own  erusiou  ?  If  it  was  older  than  the 
ice  sheet,  why  were  no  tertiary  to^la  associated  with  the  quater- 
nary ?  None  of  the  bunes  that  protrude  from  the  bleak  gorges 
in  the  bad  lauda  of  Texas  to  frighten  Indians  have  ever  been 
found  iu  Bubterrauean  rock  hollows.  We  found  uone  of  these  in 
or  below  this  clay  in  Hartman's  Cave.  Had  they  never  laiu 
there,  or,  coming  iu  like  their  quaternary  succesivrB,  bad  they  been 
washed  out,  or,  as  Prof.  Cope  auggesls,  had  the  whole  tertiary  fijsail- 
bearing  end  of  the  cave  been  eroded  nnay  in  the  lapse  of  time  t  How- 
ever this  may  be,  if  we  are  right,  the  clay  in  Uartman'sCave  marks 
with  the  precision  of  a  pointing  clock  hand,  the  hour  of  the  glacier  in 
the  world's  bistory.  What  is  under  the  clay  comes  before  what  is 
over  it,  after  the  ice. 

If  the  ice  made  the  clay  we  must  go  l)ack,  not  to  auy  event  since 
the  clay  (poet  glacial)  or  any  event  during  the  clay-making  (glacial) 
hut  to  some  eveut  before  (preglacial)  to  find  a  force,  whether  of  cnve 
wiishiug  or  cave  erosion,  that  could  have  swept  this  cave  clean  of  the 
fossil  remains  ut  creatures  tliat  lived  before  the  quaternary. 
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YOLCAJnC  PBODUCTS  FBOX  THE  HAWAIIAN  ISLANDS. 

BY    E.    GOLDSMITH. 

Kauaiite, — As  the  Hawaiian  Islands  are  known  to  be  of  volcanic 
origin,  the  appearance  in  a  crater  of  a  substance  resembling  chalk 
may  occasion  surprise. 

Professors  Benj.  Sharp  and  W.  Libbey,  Jr.  who  visited  a  number 
of  the  Pacific  Islands  during  the  past  year,  secured,  on  the  Island  of 
Kauai,  a  specimen  which,  in  external  api>earance,  very  much  re- 
sembles chalk.  Although  definite  information  as  to  its  relation  to 
adjacent  solfataras  and  cracks  is  desirable  it  has  not  been  obtained, 
nor  is  it  known  whether  the  material  is  rare  or  abundant. 

The  specimen  weighed  but  a  few  ounces.  To  the  eye  it  appears 
to  be  amorphous  and  made  up  of  an  extremely  fine  powder  which 
i^ils  the  fingers  when  touched.  Despite  its  softness  the  particles  ad- 
here firmly,  its  hardness  being  about  0. 5.  It  can  be  easily  cut 
with  a  knife  into  any  shape,  precisely  like  chalk.  It  is  perfectly 
dull  to  the  reflected  ray  of  light ;  the  color  is  nearly  wiiite  or,  to  be 
exact,  of  a  faint  cream  tint.  One  side  of  the  specimen  is  covered 
with  a  thin  coating  of  brown  oxide  of  iron.  The  streak  is  white  and 
its  lines  on  a  black-board  cannot  be  distinguished  from  lines  made 
with  white  chalk.  Only  formless  granules  are  revealed  under  the 
microscope  and,  strange  to  say,  increasing  power  serves  but  to  show 
more  of  the  granules  in  the  field  without  any  increase  in  size.  In 
all  of  the  granules  the  diameters  seem  to  be  alx)ut  the  same. 

If  the  material  be  imbedded  in  balsam  and  interposed  between  the 
crossed  Nicol  prisms,  light  is  transmitted.  The  ray  of  light  trans- 
mitted under  these  conditions  is  pale  blue  and  no  other  color  of 
polarization  is  produced.  By  this  means  the  particles  can  be  ob- 
served to  the  best  advantage,  as,  when  projected  on  a  dark  l)ack- 
ground,' singly  and  in  groups,  the  contrast  favors  observation.  In  the 
manner  that  the  modem  chemist  describes  the  molecule  do  these  fine 
particles  form  groups  and  the  j)ic*ture  prest^nted  in  the  field 
of  view  so  strikingly  resembles  the  niolocular  coiicvptioii  of  the 
present  day  as  to  almost  toinpt  one  to  believe  that  the  atom  had  at 
last  become  visible,  provided  we  assumed  that  the  fine  particles 
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of  tbe  material,  as  revealed  under  the  tnicroecope,  lire  atuma.      It 
possesses  oo  dichruism.     Specific  gravity  2.566. 

Wliea  heated  id  a  Buoiieu  flame  it  slightly  decrepitates  and  emits 
the  yellow  light  due  to  eodium.  When  heated  in  a  test  tube  it 
gradunlly  becomes  dark  gray,  ipdicating  some  carbonaceous  raatt«r 
and,  when  heated  strougly,  an  oily  matter  and  wator  having  an  acid 
reaction  are  emitted.  Heated  with  the  blowpipe  on  charwal  with 
carbonate  of  soda  it  effervesces  and  finally  produces  a  white  enamel. 
Heated  by  itself,  on  the  charcoal,  it  produces  an  intense  white  incan- 
descence and,  reheated  with  cobalt  solution,  a  fine  blue  is  obtained. 

It  is  not  soluble  in  water,  sniphuric,  hydrochloric  or  nitric  acids^ 
but  if  Iwiled  with  a  caustic  allcali  it  dissolves.  If,  however,  the 
substance  is  brought  to  a.  red  heat  and  there  maintained  for  some 
time,  it  is  then  dissolved  by  anv  of  the  above  named  acids. 

The  chemical  analysis,  made  in  duplicate,  resulted  as  follows: 

Alumina  (AL.Oj)  33.40  per     cent. 

Sulphate  alumina  (AL.O.SOg)       7.18     " 

Sulphate  potawium         (KaSO, )  17.00     "  " 

Sulphate  sodium  (HA-  SO^  )  4.91     "  " 

Water  (HjOj  31.fi7     '■ 

Carbonaceous  matter,  difierence  5.94. 

The  carbonaci'ous  matter  was  not  especially  determined  in  the  l)e- 
lief  that  in  all  probability  it  is  an  accidental  admixture  foreign  to  the 
composition  of  the  original  substance. 

From  the  analysis  nlKive  given  it  is  evident  that  the  compound  is 
a  highly  basic  sulphate,  and,  eliminating  the  percentage  of  carbona- 
ceous matter  and  finding  tbe  oxygen  ratios  between  the  sulphur  triox- 
ide,  the  alumina  and  all  the  mouosides,  tlie  composition  determined 
is  as  follows: 

Alumina  (AL.O,)  39.79  percent.  18.68  percent  Oxygen. 

Potassium  oxide  (K..0)  7.37  "  "  1.25  "  " 
Sodium  oxide  (KA-O)  1.72  "  "  0.44  "  " 
Water  (H.  6)       33.56     "     "     29.82     "     " 

Sulphur trioxide  (SO:,)         H.-'iS     "     "     10.52     "     " 

The  ratios  of  the  SO:, ,   AI^  O^  ,    K;  O  are  nearly  as : 
1,         2,  3 

which  may  l>e  represented  by  tbe  formula: 

(AL.O:,)  ;  -  SO,  -  (Ro  0)3 . 

Here  R--  represents  K.. ,  NA^ ,  Hj . 

There  are  a  number  of  basic  sulphates  recorded,  all  of  which  seem 
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to  l>e  soluble  in  acids,  although  the  one  under  discussion  is  not  I 
would,  therefore,  propose  Kauaiite  as  a  name  for  the  new  variety. 
The  extremely  fine  division  and  the  approach  to  crystallization  with- 
out forming  true  geometrical  solids  may  suggest  the  mode  of  its  for- 
mation. It  may,  with  the  exception  of  the  carbonaceous  matter,  be 
ejected  as  volcanic.  An  objection  might  be  based  on  the  large 
percentage  of  water,  but  we  must  remember  that  in  some  volcanoes 
water  is  an  almost  constant  ingredient  of  their  ejectments,  and  we  may, 
therefore  expect  to  occasionally  meet  with  so-called  hydrous  com- 
pounds in  the  material  thrown  out  The  aluminium  may  have  been 
distilled  by  the  intense  volcanic  heat  together  with  the  other  elemen- 
tary metals  and  metalloid  sulphur.  Coming  in  contact  with  the 
atmosphere,  the  material  was  oxydized  and  quickly  precipitated  on 
the  cooler  surface  of  the  earth,  giving  no  time  for  the  formation  of 
crystals.  If  corundum  is  reduced  and  volatilized  by  the  heat  pro- 
doced  in  the  electrical  furnace,  we  may  expect  similar  results  from 
the  enormous  heat  energy  of  a  volcano. 

Volcanic  Stalactites, — That  the  highly  heated  and  very  fluid  lava 
in  the  crater  oi  Kilauii,  as  well  as  in  other  craters,  is  occasionally 
shot  up  into  the  air  some  thirty  feet  or  more,  has  been  reported  at 
various  times  and  has  also  been  observed  by  the  gentlemen  before 
referred  to.  Such  lava  in  its  descent  through  the  air  becomes  very 
porous.  If  such  a  highly  {X)rous  rock  have  a  space  underneath,  a 
fresh  deposit  of  liquid  lava  will  trickle  through  the  porous  cooled 
lava,  forming  as  it  solidifies  the  pendent  stalactites  shown  in  Plate  VI. 
These  stalactites  are  about  one-fourth  of  an  inch  thick  and  about 
eight  inches  long.  They  show  no  disposition  to  form  cones  like  those 
usually  seen  in  limestone  caves.  These  slender,  gnarled,  rod-shaped 
formations  are  mostly  hollow  and  porous  and  so  brittle  that  it  is  diffi- 
cult to  prepare  a  thin  section  for  microscopical  study.  The  color  is 
usually  a  deep  black,  sometimes  a  part  is  of  a  brownish  tint,  due, 
probably,  to  a  higher  oxidation  of  the  magnetite  present.  Occasion- 
ally a  gray  color  is  noticed  but  this  is  caused  by  the  iucrustiition  of 
some  other  substance.  To  ascertain  its  probable  niiueralogical  com- 
prjsition,  it  was  necessary  to  use  the  fine  (X)wder,  imbedding  it  as  usual 
in  balsam.  The  fragments  examined  l)eneath  the  microscope  indicate 
a  glassy  feldspar  having  apparently  the  characteristic  of  sanidine. 
They  contain  magnetite  in  great  profusion  and  also  gases, 
probably  air.    A  dichroic  mineral  is  also  recognizable  in  the  mixture, 
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but  whether  it  is  iiugite  nr  not  ia  at  present  uncertain.  A  fragment 
wdgbiag  2. 4^9  grama  in  air,  and  1  .'2!)7  grams  iu  distilled  water  had 
a  specific  gravity  of  2. 1  ] ,  evidently  far  too  low  for  lava  as  general  ly 
knowD,  uadoiilitedly  due  to  the  extremely  porous  nature  of  the  ma- 
tfirial.  By  producing  a  coarse  [Kiwder  and  taking  the  specilic  gravity 
in  a  picnometer,  the  result  i»  ^.85. 

Considered  from  a  chemical  standpoint,  this  lava  ia  decidedly 
ba^ic,  as  the  <(uantity  of  silica  determined  analytically  was  48.55 
per  cent. 

The  specific  character  of  this  rock,  now  shown  in  the  form  of  sUilac- 
titea  is  that  of  the  so-called  vesicular  basalt 

On  some  of  these  vulcanic  stalactites,  there  had  formed  a  thin 
layer  of  colorless  crystals  so  small  that  their  form  could  be  recog- 
uiKed  only  under  power.  These 
thin  prismatic  crystals  are  attach- 
ed to  one  end  and  terminated  by 
short  pyramids;  on  certain  tncee 
they  are  longitudinally  striated. 
In  the  groups  are  frequently  seen 
twin  crystals  whose  dual  faces 
itrc  mostly  the  longer  axis.  Fig- 
ure 1,  magnified  about  4  diame- 
ters, shows  how  the  crystals  are 
attached  to  the  volcanic  stalac- 
tites. A  slide,  prepared  and  ob- 
served under  a  power  of  nboul 
l.'i  diameters  shows  the  twin- 
litrmations  of  the  cryslals.  Fig. 
_'.  That  these  crystals  belong 
to  the  m onocl in ic  system  is  evident 
from  the  fact  of  their  inclined  ex- 
liiiction  which,  upon  measure- 
iiienl.  was  found  to  be  37°,  the 
longer  axis  of  the  crystals  being 
/uro  to  extinction  over  the  l)yra- 
iiiid.  The  colors  of  polarization 
were  brilliant.  Dichroism  was 
'*'  iiith"»flenite'.'i'4,"'""'  unnoticed  in  these  forms. 
Witli  the  aid  of  Toulet  solution  the  specific  gravity  of  the  material 
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at  my  command  (about  8  milligrams)  was  found  to  be  2.285.  It  is 
soluble  in  water  and  gives  the  reactions  indicating  sulphur  trioxide 
and  calcium  oxide.  The  incrusting  small  crystals  are,  therefore, 
selenite. 


Fig.  2.   Crystal  and  twin  forms  of  selenite,  x  45. 

I  am  indebted  to  Professors  Sharp  and  Libbey  for  the  material 
studied  and  also  for  the  photographs  of  the  volcanic  cave. 

Plate  VI  shows  the  entrance  to  the  cave  with  its  overhang- 
ing roof  of  porous  basalt  ^m  which  are  suspended  the  irregularly 
gnarled  rods  of  volcanic  stalactite;  on  the  floor  are  scattered 
fiuitastio-flhaped  volcanic  stalagmites  which  seem  to  be  much 
thicker  than  the  pendant  rods  above. 


Afbii.  3. 
The  Preaideat,  General  Ihaac  J.  Wistar,  iu  llic  chuir. 

Thirly-eigbt  persoua  present. 

Papers  uuder  the  following  titles  were  presented  for  publica- 
tion :  — 

"A  Reviaiou   uf  the  Genus  Aqous."     By  Witmer  Stone. 

"Ou  the  true  chamuter  and  relationship  of  LIrsut  cinnamomeus 
Aud.  and  Bach."      By  Arthur  Erwin  Bruwn. 

Dr.  C-  Newlin  Peiboe  was  elected  o  member  of  the  CVmncil  to 
serve  for  the  uaexpired  term  of  Mr.  Gavin  W.  Hart,  resigned. 

April   II), 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 
Eighteen  persons  present, 

Apr[l  17. 
The  President,  General  Isaac  J,   Wibtar,  in  the  chair. 
Thirty  persons  present. 

April   24. 
The  President,  General  Isaac  J.  Wistar,  in  the  chair. 

Twenty-seven  persons  present. 

A  paper  entitled  "A  Review  of  the  Old  World  Rallinae"  by 
Witmer  Stone,  was  presented  for  publication. 

The  deaths  of  Wm.  V.  Keating,  M.  D.  and  J.  Howard  Gibson, 
members,  were  announced. 

The  following  were  elected  meniliers: — A.  B.  van  der  Wielen, 
Kev.  LeiHuler  Trowbridge  Chamlierlain,  1).  D.,  Charles  G.  Macey 
and  J.  W.  Parker. 

The  fbltowiug  papers  were  ordered  to  I>e  printed; — 
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DSSGSIPTIOF  OF  A  HEW  AEMADILLO,  WITH  SEXABK8  OK  THE  GENUS 

MTTLETIA   GBAT. 

BY   SAMUEL   N.    RHOAD8. 

TatniU  (Xnletia)  propaUtnm  Rhoads,  sp.  nov.,  Type  No.  3349,  Col.  Acad.  Nat. 
Sd.  Phila.,  juv.  ad.  9.      'Bahia,  Brazil.  E.  D.  Cope." 

Size  smaller  than  T,  ^y^nVia  Desm.,  with  relatively  longer  and 
more  slender  tail,  equalling  length  of  body.  Free  rings  of  tail,  ex- 
cluding basal  superior  half- ring  and  subterminal  attached  ring,  IC. 
The  last,  with  remaining  distal  portion  of  tail,  measuring  one- third 
total  length  of  tail.  Posterior  edges  of  caudal  rings  flaring,  giving 
the  tail  a  roughly  serrate  outline.  Distal  end  ot  tail  very  slender, 
pointed,  the  tesserae  diamond  shaped.  Basal  tail  rings  with  double 
row  of  tessene,  the  basal  row  becoming  relatively  shorter  nearest 
body  while  on  the  last  (distal)  rings  the  tesserae  of  both  rows  are  of 
equal  length  in  each  ring.  Rows  of  tesserse  on  pelvic  shield,  counted 
near  border  and  including  the  wide  anterior  semi-free  ring,  22.  Free 
dorsal  rings,  7,  preceded  anteriorly  by  wide  posterior  ring  of  shoulder- 
shield  of  tesserie  similar  in  formation  to  dorsal  rings.  Larger  tes- 
sene of  free  dorsal  rings  slender,  wedge  shaped,  their  posterior  cor- 
ners scarcely  divided  by  the  points  of  slender  awl-shaped  intervening 
tessene,  the  bases  of  latter,  half  the  width  of  ends  of  former.  Rows 
of  tessene  on  shoulder-shield  counted  near  border,  17,  similar  in 
arrangement  of  tessera;  to  those  of  pelvic  shield.  Ears  five-eighths 
length  of  head,  finely  scaled  and  set  close  together  at  base.  Crescentine 
coronal  shield  separated  by  a  freely  moving  nexus  of  skin  from 
fipontal  cephalic  shield.  Three  distinct  rows  of  tesserae  before  and 
beneath  the  eye.  Frontal  tesserae  relatively  smaller  than  in  other 
species  of  Tatiisidw,  Manus  4-toed,  pes  5-toed.  From  each  papilla 
of  protected  lower  parts  springs  a  short,  slender  bristling  hair  of  same 
color  asskin,  averaging  one- fourth  inch  in  length.  Skin  yellowish  white. 
Upper  parts  and  tail  amber  yellowish,  nose  and  ears  near  tips 
brownish,  the  toes  of  same  color. 

Skull  slenderly  and  regularly  pyriform.  Zygomatic  width  not 
exceeding  the  mastoid,  tapering  regularly  to  the  rostrum.  Greatest 
depth  of  cranium  over  two-thirds  its  greatest  width.  luterorbital 
width  over  two-thirds  zygomatic  width,  the  frontals  nearly  obscuring 
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loeurmtalfoaBAHB  viewed  from  above.  Lachrymals  triangular,  lateral, 
not  visible  Irom  aho\'e,  their  anterior  apices  overlying  second  posterior 
upper  grinder.  Roof  of  mouth  dee  ply  grooved.  Palatal  bonea  slightly 
hollowwl  centrallv  but  without  posterior  raised  edges.  Pterygoids 
rounded,  dividai  by  a  slit  1  mm.  wide  tbeir  entire  length,  reaching 
a  slight  postpalatnl  notch.  Palatal  bones  anteriorly  reaching  l>e- 
yond  anterior  base  of  last  upper  molar.  Upper  molar  scries  ti  on 
a  side :  no  indication  of  a  seventh,  ou  dissection.  Lower  molar  series 
8  on  a  side,  including  a  minute  thread-like  anterior  premolar, 
evidently  deciduous  and  widely  separated  from  the  next  Coronoid 
process  of  mandible  long  and  very  slender. 

ifeas'iremniiU.~Rody,  along  back,  from  fore  end  of  ehoulder 
shield  to  root  of  tail,  115^:  head  and  neck,  from  tip  of  nose  to 
shoulder  shield  (above)  5S  ;  hind  foot,  40;  ear,  ftom  croM'o  2!>, 
its  greatest  n-idth  (flailened)  19.  Hkull;  occi  pi  to-nasal  length,  48; 
zygomatic  breadth,  21;  iuterorbital  constriction,  15;  length  of 
nasals,  15;  basal  length  of  np|>er  molar  series,  11;  length  of  man- 
dible,  34. 

The  type  specimen  is  aiiouttwD-thirds  of  the  maximum  development, 
judging  by  n  series  of  skins  and  skulls  of  T.  iu>vemci7iela.  Tattuta 
(Muletin)  hi/brida  is  the  only  described  species  with  which  it  must  be 
compared.  From  hybridn  in  the  Academy's  collection  it  is 
distinguished  by:  1  seven  free  dorsal  bands;  2  loDger  slender- 
pointed  tail;  3  comparative  number  of  shoulder  and  pelvic 
girdle  rows;  4  absolute  number  of  free  caudal  nags;  5  greater 
relative  length  of  ears;  G  much  greater  relative  depth  to  width 
of  cranium ;  7  much  greater  relative  iuterorbital  width ;  8 
separation  (lateral)  of  the  pterygoids;  9  palatine  bones  reaching 
beyond  anterior  base  of  last  upper  molar  (in  hybrida  they  fall  short 
of  the  molar  series  1  mm.)  ;  10  coronoid  process  sleuder  from  base 
to  tip,  (not  triangular). 

Dr.  J.  E.  Gray  in  the  Proceedings  of  the  Loudon  Zoological 
Society,  1874,  page  244,  rede.scribes  the  Short-tailed  Armadillo, 
Taiwia  hybrida  (Desm. ),  and  places  it  in  a  new  genus,  which  he 
calls  Mnletia,  separating  it  trom  Tatima  in  tbo  following  diagnosis : 

"1     Tatwia.     Tail  cylindrical,  elongate,  as  long  or  longer  than 
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the  body,  of  many  rings  and   numerous  caudal  vertebra).      Ears 
large.     Dorsal  disk  with  9-7  free  bands.      Tatiisia  peba  <fec." 

**  2.  Maletia, — Tail  short,  depressed  at  base,  not  so  long  as  the 
body,  with  thirteen  rings  and  thirteen  caudal  vertebrae.  Ears  small, 
dorsal  disk  with  six  free  bands.    Muleiia  septevudnctn  &c.*' 

As  above  characterized.  Dr.  Gray's  new  genus  is  a  fair  sample  of 
more  than  half  the  new  genera  proposed  by  him !     No  very  careful 
examination  will  show  that  the  two  species  which  he  makes  typical  of 
these  genera  share  equally  some  of  the  characters  assigned  as  dis- 
tinctive, while  those  given  which  are  distinct  are  of  doubtful  generic 
or  subgeneric  value.     The  number  of  free  dorsal  bands  above  is 
doubtfully   of  more  than  specific   value  between  the  numbers  10 
and  6.      Tabuma  novemein4^ta  has  from  8  to  10.     Desmarest  says  that 
''Datypus  hybridus**  has  "six  ou  sept  bandes  mobiles  d  la  cuirasse." 
However,  in  making  an  examination  of  the  specimen  above  de- 
scribed as  new,  I  was  struck  to  find  in  it  not  only  a  superficial  re- 
semblance to  T,  hybrida  as  compared  with  T,  peba,  but  that  it  agreed 
with  Dr.  Gray's  figure  of  hybrida  (1.  c.   PI.  XLI)  in  having  only 
twelve  upper  teeth  as  against  the  fourteen  or  sixteen  always  present 
in  T,  novemcincta.     To  convince  myself  of  the  constancy   of  this 
character  I  have  examined  several  skulls  of  both  species  and  found 
DO  exception.    In  all  the  other  plates  of  the  various  newly  described 
Tatimnce  I  have  seen,  in  no  case  are  they  represented  with  less  than 
fourteen  upper  teeth. 

Should  a  more  exhaustive  examination  show  no  exceptions,  it 
would  be  proper  to  at  least  accord  subgeneric  rank  to  Muleiia,  with 
the  following  diagnosis : 

Oenui  TATU8IA. 

Tail  longer  than  body,  its  first  basal  ring  complete,  the  distal  two- 
thirds  with  a  well-defined  inferior  median  canal,  increasing  in  depth 
with  age,  and  in  number  to  three  and  five  near  the  extremity. 
Caudal  rings  convex,  each  closely  compressed  posteriorly  upon  the 
next  Dorsal  disk  with  eight  to  ten  free  bands;  upper  molars,  four- 
teen to  sixteen;  lower  molars,  ditto.  Type  Tatusia  novenicincta 
(Linn.)  Cuv. 

Subgenus  HTTLETIA. 

Tail  not  exceeding  length  of  body,  not  channeled  distal  ly.  Cau- 
dal rings  with  free,  elevated  posterior  margins,   the  first  basal  seg. 


'-escenline  half-ring,  clasping  the  superior  anterior  portion  oi 

,  the  Intter  being  produced   forward  beneath  it     Dorsal 

4  L  six   to  seven    tree   bands;  iipjier   inolare,    twelve;  lower 

■8,    lourteeo    to    sixteen.     Tyi>e     Tningin     (Muletia)    hybrida 

im.)  Gray. 

The  Qtne-banded  Armadillo,  Daxi/pua  iioremcinHiis  Liniiieus,  Syst. 
Nat,  1758,  51,  has  quite  generally  gone  under  (he  specific  name 
peba  of  Desmareat,  (Maram.  1820,  368),  who  puU  the  ffjifenwinrfu*. 
oetofindus  and  iwi-rmcinet'tn  of  Linnieiis,  Ersleben  and  Boddaert 
among  hb  synonyms,  implying  that  tlie«e  are  twn|ioisite  Bpecies  aud 
indistinguishable.  The  use  of  Deaniarest's  name  peba  is  unwar- 
ranteil,  the  original  Linnstan  description  and  references  relating,  in 
the  main,  unmistakably  to  the  same  animal.  The  first  reference  to 
peba  (Seba  Mus.  I,  p.  45,  tab.  29,  Fig.  1),  is  unmistakably  the 
nine-banded  apecies;  see  also  his  reference  to  Marcgrava 

Dr.  Gray  (sup.  cit.  pp.  245,  246),  discusses  the  identity  and 
synonymy  of  TatuHa  ht/brida  {Desm.},  and  names  it  T.  seplenicinrta 
after  Schrelier  (Silugt.,  1775,  11,  220),  who  there  describes  a  speciett 
which  he  considers  the  same  as  LiDnmus"  Dneypua  of  the  same  name, 
quoting  the  Systema  Natural,  12tFi  edition,  iu  whioh  it  is  the  same  bb 
in  till'  10th.  In  these  Linnaeus  descriW  n  "  I.laxt/pns" — "  D. 
cingulis  septenis,  palmis  tetradactylis,  *  *  *  Habitat  iulndiis." 
Schreber's  description  and  figure  fairly  represent  what  Dr.  Gray 
chooses  to  call  "Muletiu  aeplemcinda,"  but  as  this  specific  name  was 
first  applied  by  Liuneeus  to  an  unrecognizable  Armadillo /nmi  India 
it  is  inapplicable  to  u  six-baiided  Armadillo  from  South  America. 

Desmarest's  Dasypm  hybridm  is  the  first  indisputable  name  for  a 
short-tailed,  six  or  seven-banded  Talmiafrom  tropical  America.  Dr. 
Gray's  disgust  at  the  barbarous  name  of  kybridus,  by  which  Des- 
marest  probably  reterred  less  to  the  animal's  pedigree  than  to  its 
asinine  ears,  seems  utterly  inconsistent  with  the  naming  of  his  new 
genus.  As  such,  however,  it  may  nominally  be  allowed  to  stand, 
not  only  an  a  warning  to  the  fiiturc  namer  of  names,  but  in  the  in- 
terest*  oi  an  overburdened  >iyuouymy. 
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A  SEVIBIOK  OF  THE  GEIHTS  AK0TT8. 
BY    WITHER   BTONE. 

Having  recently  had  occasion  to  identify  some  specimens  of  Anous 
and  make  comparison  with  Grould's  types  of  A,  leucocapillus  and  A. 
meianopsy  I  was  surprised  to  find  what  confusion  existed  in  regard  to 
the  proper  disposition  of  the  names  which  have  been  proposed  for 
several  members  of  the  genus. 

With  the  object  of  straightening  out  the  synonymy  of  the  group  I 
have  made  a  careful  study  of  the  literature  bearing  upon  the  subject 
and  have  examined  the  large  series  of  specimens  in  the  museum  of 
the  Academy  of  Natural  Sciences  of  Philadelphia,  and  a  number  of 
specimens  loaned  to  me  by  the  U.  S.  National  Museum  through  the 
kindness  of  Mr.  Robert  Ridgway. 

The  species  of  the  genus  Anous  are  separable  into  two  groups,  the 
larger  dark  colored  birds  (Anous)  and  the  smaller  light  colored  ones 
{ProceUtemd). 

Of  the  latter  there  seem  to  be  two  well  marked  species,  A,  caeru^ 
lew  and  A,  cinerem,  though  Mr.  Saunders,  strange  to  say,  unites 
them  in  his  monograph  of  the  Sterninae  (Proc.  Zool.  Soc.  1876,  p. 
671)  without  comment. 

In  regard  to  the  dark  colored  species  there  has  been  no  confusion 
in  connection  with  the  two  large  species,  A.  stolidiis  and  A,  galapa- 
gengis,  but  when  we  study  the  smaller  species  we  immediately  find 
difficulties. 

Four  names  have  been  employed  for  the  three  recognizable  species: 

Slernu  tenuirostrU  Temm.     PI.  Col.  202  (1838). 
iwnwr  m€/a«op«  Gould.     P.  Z.  S.,  XIII,  p.  103  (1845). 
Arwus  leucocajnUu»Go\i\^.     P.  Z.  S.,  XIII,  p.   103  (1845). 
Anatis  melanogenys  Gray.     Gren.    Birds,  III,    p.    661,    PI.  182 
(1849). 

Gould's  A.  melanops  is  regarded  by  Mr.  Saunders  as  a  synonym 
of -4.  tetiuirostrls  (Temm.)  and  a  comparison  of  the  types  with  Tem- 
minck's  plate  amply  confirms  his  decision. 

The  A.  leticocapillus  of  Grould,  however,  is  the  bird  which  Mr. 
Saunders  figures  and  identifies  as  A.  melanogenys  Gray.  What 
Gray's  bird  really  is  I  am  unable  to  say;  if  it  is   the   species   with 
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wliich  Mr.  R  iiiders  identiflee  it,  the  figure  U  certainly  very  poor,  but 
□ante  s  I  have  to  be  considered  a  synoDym  of  A.  hneorapiUti* 
(Jould. 

The  BOoty  6rot<iti-blnck  species  so  well  figured  and  described  by 
Mr.  Sauudera  (  P.  Z.  S,  1876.  PI.  LXI,  Fig.  3|  as  ■'  A.  leiuvmpillus 
Gould  ' '  seems  to  l)e  the  most  distiU'Ct  of  the  three,  but  is,  so  far  as  I 
can  ascertain,  unnamed.  I  therefore  propose  for  it  the  name  of  A, 
atfojunnis. 

The  following  table  will  wsrve  to  distinguish  the  species ; 

a.     General  color  of  plumage  sooty -brownish,  or  lihtckish  sliita 
b.     Siie  larger,  wing  10  Ins.  or  more. 

c      Plumage  sooty-brown A.  sUilid^is 

t'.      Plumage  darker,  more  slaty  ...       A.  galapagejuiia 
b'.    Size  smaller,  wing  9  ins,  or  less. 

*!.     Plumage  sooty-ftrouii,  white  of  head  sharply  defined 

posteriorly A.  airofiitcut 

K.     Plumage  blackish  slnte,  white  of  head  shading  grad- 
ually into  the  color  of  the  back. 

d.      Ijorea  light  slate  colored A,  lenviroriri* 

d'.    I>oresjct  black A.  hueiu-fipiUag 

a'.    General  color  of  plumage  very  light  gray. 

6.     Nearly  pure  white  beneath A.  einereut 

b'.    Light  gray  beneath,  nearly  uniform  with  the  back. 

A.  eaentleua 


Anoni  itolldiii  Linn. 

Sia-na slolida  Linn.,  Syst.  Nat.,  1,  p.  227  (1766). 

Slemafmcaia  Linn., Syst.  Nat.,  1,  p.  228  (1766). 

Sterna pileata  Scop.,  Del.  Faun,  et  Flor.  Insubr.,  I,  p.  92,  No.  73 
(1786). 

Sterna  sejiec  Leach  in  Truckey's  Exped.  to  the  Congo,  A  pp.  p. 
408  (1818). 

Anous  niger  Stcph.,  Shaw's  Gen.  Zool.,  XIH,  1,  p.  140,  PI.  17 
(1825). 

Anous  spadiaeea  Steph.,  Shaw's  Gen.  Zool.,  XIII,  1,  p.  143 
(1825). 

Stenm  t(»(VoforNordm.,  Erm.  Verz.  v.  Thier  andPfl.,  p.  17  (1835). 
Awi'i"  n.iix'eain  Hartl.,  Beitr.  Orn,  Madagnsc.,  p.  86  (1860). 
Hab.     Intertropical  seas  north  to  Gulf  coast  of  United  States. 
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Anoui  galapagensii  Shurpe. 

Anoiisgiiiapiigensis  Sharpe,  Trans.  Philos.  Soc.,  CLXVIII,  1879, 
p.  469. 

Hah.    Galapagoes  Islands. 

Anoui  tenuirottrii  (Temm). 
Sterna  tenuirostns  Temm.,  PL  Ck)l.  202  (1838). 
Siema  melarwps  Gould.,  P.  Z.  S.,  XIII,  p.  103  (1845). 

Hab,     Senegal    (Temminck),  W.   coast  of  Australia  (Gould). 

Mauritius  (Saunders). 

The  only  specimens  of  this  species  that  I  have  seen  are  the  two 
types  of  Gould's,  A,  viehnops,  a  male  and  female  from  Hartman's 
Abrolhos,  Australia.  These  differ  slightly  from  the  figure  given  by 
Mr.  Saunders,  for  although  the  lores  are  light  gray,  they  are  uni- 
form with  the  side  of  the  neck  rather  than  with  the  cap  and  there 
is  a  distinct  line  of  demarkation  passing  from  the  base  of  the  upper 
mandible  opposite  the  nostril  to  the  upper  edge  of  the  eye,  instead  of 
from  the  gape  as  drawn  in  Mr.  Saunders'  figure. 

This  species  is  lighter  colored  than  the  next  two  and  the  cap  is  not 
so  white,  being  nearly  uniform  pearl  gray  from  the  base  of  the  bill  to 
the  nape. 

Anouf  leucooapillut  Gould. 
Anous  leucocapilliM  Gould,  P.  Z.  S. ,  XIII,  p.  103  (1845). 

f  AnoHM  melanogenys  Q.  R.  Gray,  G«n.    Birds  III,   p.    661,  PI. 

182  (1849). 

AnouM  melanogenys  Saunders,    P.   Z.  S.,  1876,  p.  670. 

Hab.  Raines  Isl.,  Australia  (Gould);  Nihan  Hawaiian  Isls.  (U. 
S.  N.  M.  coll.)  British  Honduras  (U.  S.  N.  M.  coll.)  Dangerous 
Archipelago  (U.  S.  N.  M.  coll.) 

The  jet  black  lores  and  the  darker  slate  black  plumage  readily  dis- 
tinguish this  from  the  preceding  species  while  the  very  different  tint 
of  the  plumage  and  the  difference  in  extent  of  the  white  on  the  head 
separate  it  from  the  following. 

Two  specimens  in  the  U.  S.  National  Museum  collection,  one 
labelled  **  Dangerous  Archipelago  "  and  the  other  "Pacific  Ocean" 
belong  to  this  species,  and  it  is  probable  that  all  the  remarks  in  the 
Reports  of  Peale  and  Cassin  refer  to  this  bird.  This  seems  to  be  the 
most  abundant  species  of  the  genus  after  A.  stolidus, 

Anont  atrofaioai  sp.  nov. 

Anous  leueocrtpillus  Saunders,  P.  Z.  S.,  1876,  p.  670,  not  ^4.  leu- 
cocapllluA  Gould. 
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Hal/.  Bristow  Isl.,  New  Gutnen  (Sauudere).  Montarideo  (OoU. 
A.  N.  «.  Phila.) 

The  firoim-black  color  of  the  plumage  and  the  uniform  white  of 
the  crown,  sharply  contrasted  with  tlie  brown  of  the  neck  easily  liis- 
tinguish  this  species.  Mr.  fraundera'  figure  {P.  Z.  S.,  187B,  PI.  LXI, 
Fig.  3)  19  ftoescellcnl  representatiou  of  this  bird,  although  in  the 
specimens  tx-fore  me  the  while  of  the  head  does  uotestend  quite  so  far 
back- 

Dfm-riptiun. — General  color  alrave  and  below  uniform  sooty  brown- 
black,  primaries  black,  lores,  immediately  in  front  of  the  eyes  rather 
blacker  than  the  sides  of  the  h^ad. 

Crown  from  base  of  bill  to  occiput  nearly  pure  white  with  the  Hue  of 
deraarkation  between  the  wliile  and  general  color  of  the  hind  neck  ivry 
j(/(«)7»/i/ defined.     Wing 8 "75 inch,  culmeu  I'SO. 

Type.— Ho.  5,027  collection  Acad.  Nat.&'i.  Philada.  (from  the  col- 
lection of  the  Duke  of  Rivoli)  "  Mer  de  Montevideo." 

One  other  specimen  isin  the  collection  of  the  Philadelphia  Academy 
(No.  5,02«)which  wB£collected  in  tbeBouthcru  I'acificby  J.  K.  Town- 
send. 


I  Gould. 
.4h»,m  r;»firf*wOould.  P.  Z.  S.  1845.  p.  lO-l. 

Hab.     E.  Coast  of  Australia  (Gould). 

Anoni  OMrnlen)  (Bcnnelt). 

Sterna  eaenilea  Bennett,  Narr.  Whaling  Voy.  round  the  Globe,  II, 
Appendix,  p.  248(1840). 

Aiiov^purvulus  Gould,  P.  Z.  S.,  XIII,  p.  104  (1845). 

Hab.  South  Pacific;  Christmas  Isl.  (Bennett),  Dog  Isl.  (Peale, 
U.  S.  Exp'l.  Exped.  spec  in  U.  H.  Nat.  Mus.). 
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OV   THE   TBUE  CHABACTEB  AND   SELATI0V8HIP8 
OF  UB8U8  CmAM0]C£U8  Aad.  and  Baoh. 

BY    ARTHUR   ERWIN    BROWN. 

The  original  description  of  Ursun  americanua  var.  cinnnviommn^ 
was  based  by  Audubon  and  Bachman  mainly  upon  fur- traders' 
skins,  and  in  the  accompanying  plate  the  animals  were  figured  from 
living  specimens  seen  by  Audubon  in  the  Garden  of  the  Zoological 
Society  of  London. 

Tliey  characterize  the  species,  briefly,  thus  :  '*  Form  and  size  of 
the  common  American  black  bear,  of  which  it  is  a  i>ermanent 
variet}'.  Color  above,  a  dark  cinnamon  brown ;  nose  and  a  fringe 
of  hairs  covering  the  claws  yellow;  "  and  regarding  its  range,  they 
say  ** sparingly  found  in  the  fur  countries  west  and  north  of  the 
Missouri,  extending  to  the  barren  grounds  of  the  northwest. " 

In  the  absence  of  all  cranial  and  dental  characters  in  their  des- 
cription, it  has  usually  been  supposed  that  their  animals  were  nothing 
more  than  examples  of  the  well-known  brown  phase  of  Unfus  avieri- 
mmuij  notwithstanding  the  fact  that  in  their  description  of  the  latter 
species  (I.  c.  p.  188)  the  authors  show  that  they  were  familiar 
with  its  brown  form  and  correctly  estimated  its  position. 

Specimens  have  recently  come  under  my  observation  which  ap- 
pear to  show  what  Audubon  and  Bachman 's  bear  really  was  and 
that  it  is  well  distinguished  from  the  form  with  which  it  has  for  so 
long  been  confounded. 

The  history  of  the  material  on  which  these  conclusions  are  based 
Is  as  follows: — In  December,  1873,  a  male  bear  was  received  at  the 
Garden  of  the  Zoological  Society  of  Philadelphia,  from  Ogden,  Utah, 
which  presented  striking  features  of  color  and  physiognomy  when 
compared  with  the  already  known  species  of  American  bear.  This 
specimen  has  always  been  associated  in  my  mind  with  Audul»on  and 
Bachman's  description,  above  quoted,  but  he  is  still  living  and  the 
impossibility  of  making  a  detailed  examination  of  his  skull  has 
hitherto  prevented  any  definite  conclusions  from  being  reached.  In 
1884  a  captive  bear  came  to  my  notice  at  Green   River,  Wyoming, 
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wbich  ottered  the  same  striking  ex(«rt>al  features  as  tiie  first.  Tide  ' 
HDimal  I  tried  to  purchase,  but  without  success.  Beveral  years  lale^ 
I  had  the  good  fortune  tu  kill  a  third  specimeu,  also  an  old  male,  in 
the  elevated  and  rugged  region  uorth  of  the  While  River,  Colorado, 
The  ekin  and  skull  were  roughly  prepared  in  camp,  but  were  after- 
ward irrecoverably  lost.  lu  November,  1891,  the  late  Jaiuee  E. 
Cooper,  a  well-known  showman  of  Philadelphia,  procured,  at  some 
{mint  on  the  Union  Pacific  Railway  in  Wyoming,  and  presented  to 
tbe  Zoological  Society,  another  individual,  identical  in  appearance 
with  the  three  others.  This  specimen  has  since  died  and  the  ekia 
and  skeleton  are  now  in  the  ciillec'tion  of  the  Academy.  Finally,  m 
the  summer  of  1893,  Prof.  E.  D,  Cope  procured  in  a  cave  in  the 
Ozark  mountains,  Missouri,  a  somewhat  broken  cranium  of  the  same 
type,  which  he  has  kindly  placed  at  my  disposal  for  inveHtigation. 
There  are,  therefore,  presented  for  detailed  examination  two  skulla,  | 
a  akin  and  one  living  specimen  now  in  the  Zoological  Garden,  and 
while  I  am  not  al)le  to  give  measurements  from  the  skull  collectcui  by  1 
nie  in  Colorado,  the  features  of  the  species  are  ao  extreme  that  I  i 
able  to  state  without  hesitation  ita  subetantial  agreement  with  those 


Cranial  cluiToeter*, — The  first  impression  made  by  these  skulls  ia 
of  great  lireudth  nnil  miii^ive  development.  The  Academy's  skull 
(No.  3,308)  is  short  and  broad,  offering  the  following  measurements 
in  millimeters  1 — Basal  length  274;  basilar  length  270;  extreme 
length  28$;  greatest  zygomatic  width  203;  post  palatal  length  123; 
length  of  palate  147;  breadth  between  orbits  74;  across  postorbital 
processes  105,  The  Ozark  skull  has  lost  a  considerable  portion  of 
the  facial  region,  but  the  difference  in  size  between  it  and  3,308  was 
small ;  the  distance  from  the  inferior  lip  of  the  foramen  magnum  to 
the  plane  of  the  front  of  the  fourth  premolar,  being  in  the  latter  212, 
while  in  the  0)iark  s|>ecimeii  it  is  216;  in  this  one  the  zygomatic 
width  is  about  198;  iuterorbital  breadth  80;  across  postorbital  pro- 
cess 114. 

The  sagittal  crest  is  high  and  massive,  measuring  in  each  130  to 
the  jwint  of  division  into  tbe  temporal  ridges,  which  are  strong, 
especially  in  3,308.  The  foi'ehead  is  very  concave,  mor«  so  than  in 
any  bear  skull  1  have  seen.  In  3,308  it  is  also  transversely  con- 
caves differing  from  the  Ozark  s[«cimen,  in  which  the  same  region 
is  transversely  convex.     This  specimen  was  perhaps  a  female.     The 
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Qasals  in  both  are  short  and  rather  broad.     A  most  striking  feature 
is  the  great  breadth  of  the  zygomatic  arch,  anteriorly,  which  charac- 
ter, more  than  any  other,  gives  to  the  living  animal  its  peculiar 
phymognomj.    In  3, 308  the  width  at  the  glenoid  fossae  is  203;  at  the 
hinder  end  of  the  palate  it  is  but  5  mm.  less  and  and  at  the  plane  of 
the  hinder  edge  of  the  second  molar  it  is  still  180.    The  broken  con- 
dition of  the  Ozark  skull  prevents  the  corresponding  measurements 
from  being  given,  but  enough  remains  to  show  their  essential  agree- 
ment    In  keeping  with  this  character  is  the  increased  width  of  the 
palate  posteriorly,  which  measures  45  at  plane  of  anterior  edge  of 
fourth  premolar  and  52  at  rear  end  of  hinder  molar. 

The  base  of  skull  is  somewhat  concave ;  a  line  from  the  inferior 
edge  of  foramen  magnum  to  the  proximal  border  of  the  alveolus  in 
3,308  &11S  16  mm.  below  the  hinder  end  of  the  palate.  > 

The  lower  jaw  is  massive  and  heavy ;  the  angular  process  strong 
and  curved  upward ;  the  fossa  for  attachment  of  the  masseter  is  ex- 
traordinarily deep  and  rough. 

DerUal  characters  i^The  teeth  in  both  skulls  are  much  worn. 
The  hinder  molar  in  the  upper  jaw  is  relatively  of  great  size ;  in  the 
Academy's  skull  being  .118  of  the  basilar  length.     The  complete 

serieu  measures:  m^  ^^^^  ^"^  imh  "^^ '^m  P°^' irm-  ^"  ^^^ 
Ozark  skull  the  lower  jaw  is  missing  and  the  only  teeth  remaining 
are  the  upper  right  molars ;  these  measure :  m*  ^Hl^,  m^  ^^ii?,  p  m^ 
liii.  The  crowns  of  the  teeth  have  been  worn  almost  away  and  it 
is  clear  that  the  hinder  molar,  especially,  measures  less  than  at  an 
earlier  period.  The  second  upper  molar  is  broad  and  rounded  be- 
hind, the  width  being  carried  pretty  well  back  to  the  posterior  end ; 
m  the  Ozark  specimen  the  outer  side  is  somewhat  sloped  off  behind 
as  in  horribilis,  although  it  may  be  doubtful  if  this  condition  was 
marked  in  the  unworn  tooth ;  there  are  three  inner  and  two  outer 
cusps.  The  first  molar  is  short  and  broad,  with  four  cusps.  The 
fourth  premolar  is  rather  short  and  narrowed  in  front,  the  shelf-like 
projection  of  the  cingulum  on  the  forward  inner  corner  being  less 
than  in  the  grizzly. 

The  lower  teeth  are  much  worn;  the  fourth  premolar  had  one 
cuep,  from  which  there  are  remains  of  two  longitudinal  ridges  to  the 
hinder  end ;  it  is  not  easy  to  sav  whether  the  small  tubercle  on  the 
ioner  base  of  the  cusp  was  also  present,  but  there  is  some  indication 

that  it  was. 
9 
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iitd  form. — The  liviog  specimenB  of  thia  bear  which  have 
beeo  under  oh^rvatiou  were  ot  Himiliir  color,  in  winter  pplnge  a  rich 
cinnamon  brown.  The  two  which  have  lived  io  the  Zoological  Liar- 
den  for  more  than  one  season,  became  in  summer  of  a  pale  bleached 
brown,  or  Isabella  color.  The  akin  in  the  Academy's  collection,  be- 
longing to  skull  3,308  ia  almost  daxen. 

The  size  of  the  four  living  specimens  was  nearly  the  same,  abttut 
5  fl. ,  6  in.  from  nose  to  tail. 

The  claw  is  short  and  curved  a.t  in  amejwmw. 

The  great  anterior  width  of  the  zygomatic  arch  and  the  hollnw 
forehead  are  faithfully  reflected  on  the  outer  surface  in  these  bears, 
the  sharp  drop  between  the  eyes  and  the  laterally  pinched-in  muzzle 
giving  them  a  peculiar  and  unmistakable,  fox-like  look. 

Identity  •i/id  relationship. — In  studying  out  the  correct  aasignment 
to  be  made  of  these  bears,  a  considerable  moss  of  material  has  been 
examined,  including,  through  the  kindne^  of  Mr.  Oldfield  Thomas, 
the  series  of  arelos  and  other  liears  in  the  British  Museum  ;  and  also 
the  collection  of  ihe  Royal  College  of  Surgeons,  Loudon. 

The  great  range  of  individual  variation  in  most  species  of  Uraiit, 
is  well  known:  in  my  own  observations  amounting,  in  the  lending 
pro|)ortions  of  the  skull,  to  over  twenty  per  cent,  in  art-lne;  sixteen 
per  cent,  in  amerieaniis,  with  a  somewhat  smaller  range  in  horri- 
bilit. 

The  table  following  shows  the  main  standard  measurements  of  the 
skull  in  niinamm)ifu»,  arctos,  liorribilis  and  americanits,  arranged 
for  convenience  of  comparison  in  the  descendingorder  of  proportional 
breadth;  the  skulls  selected  for  measurement  pretty  well  covering 
the  extreme  range  in  both  directions.  The  proportions  of  zygomatic 
breadth  an<j  length  of  hinder  upper  molar  are  expressed  in 
thousandths  of  the  basilar  length  : — 
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Length. 

Breatlth 

Proportion 

of 

of 

Extreme 

—    

288 

Basilar 
•      270 

of  2d  molar  Zygomatic 

breadth 

2d  molar 

nnnaniomeHS 

32 

203 

.751 

.118 

(( 

31 

198 

.712* 

.112* 

nrdos 

345 

318 

30 

250 

.786 

.094 

368 

338 

36     , 

250 

.739 

.106 

330 

306 

30     ' 

218 

.712 

.098 

383 

353 

38 

250 

.708 

.107 

330 

299 

34 

210 

.702 

.113 

354 

329 

35 

230 

.699 

.106 

X 

295 

272 

33     ' 

177      ; 

.650 

.121 

344 

315 

35 

190 

.603 

.111 

hombilis 

352 

335 

38.5 

221 

.659 

.114 

(( 

330 

306 

37 

200 

.653 

.121 

(( 

302 

291 

32 

189 

.649 

.109 

<t 

350 

323 

36 

200 

.619 

.111 

<( 

371 

343 

36 

! 

210 

.612 

.105 

americanm 

282 

262 

26 

188 

.717 

.099 

»i 

280 

262 

28 

179 

.683 

.106 

1 

279     1 

259     1 

25.5 

170  ; 

.656 

.098 

(i 

289 

268 

25 

175 

.652 

.092 

n 

302     , 

282 

27 

172 

.609 

.095 

t  ( 

304 

290 

25     ' 

170     1 

.586 

.086 

Taking  the  meau  measurements  of  these  skulls,  horribilis  presents 
the  narrowest,  with  a  relative  average  breadth  of  .  638  and  a  molar 
of.  112, — its  maximum  breadth  falling  far  below  that  of  owiericanitg, 
from  which  it  differs  also  in  color,  size  and  claw. 

The  great  frontal  concavity,  breadth  of  skull  and  more  than  all, 
j^reat  size  of  the  molar,  would  appear  to  remove  cinnamomeus  very  far 
from  (imericanns,  but  this  comparison  will  be  recurred  to  after  con- 
sidering the  variations  of  arcfos. 

In  both  of  the  proportions  given,  chiriainomeus  greatly  exceeds  the 
average  of  arc/<w,  which  is  breadth  .700;  molar  .107, — in  each,  how- 
ever, it  falls  within  the  extremes  of  this  unstiible  species,  the  greatest 


Elitimated  :  the  skull  being  broken. 
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I  breadth  in  a.rcl<ii>  being  .786  and  the  longest  molar  .121*. 
ride  arfiog  skull,  however,  presents  the  striking  feature 
■-■'n     ae  smallest  molar  of  any  examined    by   me    .094— and, 
e  measuremeutB  show  that  in  ihia  species  an  inverse  pro- 
^  ty  coostantly  exists  between  these  characters;  the  widest 

I  i^e  amall  molars,  while  the  narrower  ones  have  them  of  large 

,ud      wde  by  a  regular  series  into  the  proportions  of  Iwrribilig. 
H,  in  sn  J  eight  arcloa  skulls  given  above,  the  four  widest  give  an 
average  I    gth  of  .1011  to  the  molar,  while  the  tour  narrowest  give 
.]194  for  ri  ding  ratio.    Ii   contradistinction  to  this  inverse 

ci  u|i[>osite  exists  in  cinnamonuiu, — great  breadth 
-uujuiued  with  great  size  o-  molar. 
me  old  skiLllH  of  aretot  a  cor  lerable  hollowness  of  the  fore- 
found,  but  in  DO  raise  equal  "  tliat  of  3,308  and  the  Ozark 
Theae  features  of  great  bret  th,  frontal  concavity  and  great 
lees  are,  of  course,  ami        1,     le  which  increase  with  age.  but 

a  ^      ificant  lact  that  we lem   associated  here  in  skulls  of 

very  moaerate  size.  The  individuals  of  einnamomeiis  which  have 
come  under  my  notice  were  very  >  d,  three  being  males  and  the 
fourth  perhaps  female ;  they  are  so  nsarly  equal  in  size  that  they 
may  be  justly  assumed  to  represent  a  fair  extreme  of  growth  for  the 
species.  In  3,308  tbe  skull  is  288  mm.  in  greatest  length,  while  to 
find  anything  like  an  approximation  to  the  same  characters  in  aretm 
or  even  to  get  correspondingly  old  skulls,  it  is  necessary  to  go  to  those 
from  50  to  80  mm.  greater  in  length. 

Comparing  the  above  proportions,  cinnamomew,  while  greatly  ex- 
ceeding in  both,  the  average  of  nrctoa,  is  yet  surpassed  in  breadth  by 
one  example  and  in  length  of  molar  by  one; — orctos  has  two  sped- 
mens  narrower  than  the  broadest  horribilin,  one  of  tliera  being  the  nar- 
rowest of  either  species  and  six  have  larger  molars  than  the  shortest  of 
the  American  form.  The  diHerencc  in  average  breadth  between  aretes 
and  amencainis  is  comparatively  small  and  they  overlap  greatly, 
while  the  largest  molar  of  the  latter  species  is  equal  to,  or  larger  than 
f()ur  of  (irc/fw. 

It  is  impossible  lo  avoid  the  conclusion  that  these  proportions  are 
too  irregular  to  be  of  im|K>rtance  except  in  groups  of  averages,  and 

'This  skull  ia  not  fully  iiiliilt  nnd  i^  tliii  >lnirt™t  examined.     With   maturity 
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their  lack  of  value  as  specific  characters  may  be  readily  estimated 
from  the  following  table,  in  which  they  are  presented  for  each  form, 
in  parallel  descending  series,  showing  at  a  glance  the  extent  to  which 
each  overlaps  the  others: — 


Proportion  of  breadth 


Proportion  of  2d  molar 


etuD. 


arctos 


horr. 


amer. 


.751 


.712* 


.786 

.739 

.712 
.708 
.702 
.699 


.650 


.603 


.659 

.653 

.649 
.619 
.612 


cinn.        arctos         horr. 

i 


amer. 


.717 


.683 

.656 
.653 


118 


112^ 


121*   .121 
.114 


.609 
.586 


113 

111 

107 
106 
106 

.098 

.094 


111 
109 


105 


.106 

.099 
.098 
.095 

I  .092 
:  .086 


Nor  is  there  more  constancy  in  the  details  of  tooth  structure.  On 
the  whole,  arctos  presents  an  upper  hinder  molar  perhaps  straighter 
on  the  outer  line  and  wider  at  its  hinder  extremity  than  is  usual  in 
most  of  horribUis,  but  the  variations  are  great  in  both.  Two  adult 
skulls  of  horribUis,  collected  by  me  in  Colorado,  within  fifty  miles 
of  each  other,  exhibit  almost  the  extreme  of  each  form. 

The  fourth  upper  premolar  is  apt  to  be  longer  in  arctos  and  in 
hrribilis  there  is  more  of  a  shelf- like  projection  of  the  cingulum  at 
it8  front  inner  corner,  but  hardly  any  two  are  alike  and  in  each,  ex- 


*  Estimatod    ^  Young. 
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to  be  found  npproximaCiiig  to  the  narrow  front  UBual  in 

In  ariim  iinii  luirribiU*  the  fourth   lower  premolar  has 

p,  on  the  posterior,  inner  base  of  which  a  small   projec- 

..asory  cusp  is  ueuallv  found  in  the  latter,  with  two  longi- 

^  running  back   to  end  of  the  tooth.      Acconiing   to 

le  Ljbcrcle  nnd  its  ridge  are  commouty   wanting  in  arrtos 

.  vh        ire^ent  are  very  small.      In  two  Bpecimene  in  the  British 

!Uii        ith  tubercle  and  ridge  are  absent,  in  all  the  others  it   is 

pi  tti  ugh  variable  and  small — hut  in  one  a|)eciuieu  of  Uraut 

iraus  umb  '"  \ii«  from  Cashinir,  it  is  quite  as  well  develojied  as  in 

"^■""ry  cases  of  hnrribUiit.   Dr.  C.     lart  Merriam  '  appear*  to  have 

is  I       'rcle  in  two  skulls  ot  aiiterieamiit  from  Prairie  Mer 

Loi     ana,  in  the  National  Muaeura.      lu  the  ?kull  of  ciiiim- 

108)  the  ridge  is  imquestionably  present  and  in  all  prob- 

. lUbercle  as  well. 

IT        |)id  crown  on  this  tooth  appears  to  be  diagnostic  of  ami-.ri- 
nut\.i,^ti  it  LS  present,  but  a  lar^  i  oaiority  of  this  species  examin- 
ed by  me,  show  but  one  cusp, 

A  critical  survey  ot  the  whole  field  of  cranial  and  dental  charaC' 
ters  among  the  Sj>ecie3  here  trented,  reveals  little  tbat  is  constant  but 
variation,  and  aljsolutely  forces  the  conviction  that  among  them  there 
is  Dot  one,  sufficiently  stable  and  uniform  to  be  of  specific  value. 
The  European  bear  and  the  American  grizzly  run  into  each 
other  so  regularly  that  except  in  extreme  cases  there  is  little 
posubility  of  distinguishing  them  certainly,  or  in  many  cases  doubt' 
fully,  apart  from  geographical  considerations,  and  this  even  is  not  a 
safe  guide,  one  skull  in  the  British  Museum,  marked  "Barren 
Ground  Bear,"  321  mm.  in  extreme  length,  229  zygomatic  breadth 
and  32  length  of  molar,  being  in  all  respects  an  ordinary  skull  of 
arctoB,  which  might  just  as  well  have  been  collected  in  Scandinavia 
or  Kamtchatka.  Mr.  J.  A.  Allen"  does,  in  fact,  regard  this  bear 
as  indistinguishable  from  arctot".  There  is  less  difficulty  in  separat- 
ing ameriraiiiis  from  arrtm,  but  even  here  it  has  been  shown  how 
much  their  proiH)rtions  overlap  aud  one  specimen  from  Transylvania, 


'TninH,  Zofll.  Swiely  nf  I^omloii.  Vol.  X,  pp.OO.lilt. 
iPniiT.  Biol.  .Soc.  of  WiisliinRloli.  Vol.  \III.  p.  I.-W. 
»  Bull.  r.  S.  IJeo.  A  Geo,  Siirvry.  Vol.  1 1.  p.  .■««. 

•Since  thf  iibove  was  writli'ii  Dr.  JlriTLiiiii  liiis  kindly  stiown  nic  several 
HkiillH  Trom  Ihc  l>arn-n  f;rouiiilK  wliidi  Imvc  dihliiirtrliumi'lers  or  their  own. 


1894.]  NATURAL  SCIENCES  OP    PHILADELPHIA.  127 

in  the  BritiBh  Museum,  295  mm.  long,  presents  the  flat  frontal 
outline  and  the  relative  width  of  the  American  black  species,  coupled 
with  the  extreme  dentition  of  arctos. 

Skulls  of  ameri{^nus  reach  nowhere  the  extreme  proportions  of 
nunamomeus,  nor  in  ordinary  specimens  is  there  much  suggestion  of 
its  outlines.  Two  remarkable  skulls,  however,  in  the  collection  of  the 
Academy  (Nos.  2,756  and  2,757)  from  Sonoma  Co.,  California,  marked 
*'brown  bear*'  reach  an  extreme  of  breadth  and  length  of  tooth,  in  this 
species,  with  a  frontal  depression  almost  equal  to  that  of  chinamomeus, 
although  in  the  Sonoma  specimens  the  plane  of  the  forehead  is  con- 
tinuous nearly  to  the  end  of  the  nasals  and  is  but  slightly  concave. 
These  two  skulls  are  the  most  extreme  of  anierieanns  which  I  have 
ever  seen,  but  while  I  would  have  been  glad  to  examine  more  speci- 
mens of  these  brown  bears  than  have  been  within  reach,  I  am 
jet  prepared  to  hazard  the  belief  that  fully  matured  specimens  will 
show,  as  compared  with  black  ones,  a  sometimes  slight  but  fairly  con- 
stant excess  both  in  breadth  and  size  of  molar. 

There  can  be  here  no  question  of  specific  difference,  both  colors 
being  found  in  the  same  litter  of  cubs  and  the  fact  can  be  explained 
only  by  regarding  it  as  an  evidence  of  reversionary  tendency  to  a 
hrown- colored,  large-toothed  ancestor, — such  as  arctos  ;  the  physio- 
logical correlation  between  hair  and  teeth  being  well  known.  K,  as 
I  believe,  the  foregoing  suggestion  should  be  found  to  hold  good  in 
a  large  series,  there  is  certainly  a  tendency  in  brown  specimens  of 
american  ns  toVftiTd  the  characteristics  of  chinamometLa,  and  here  also, 
perhaps,  room  may  be  found  for  the  special  features  of  the  Louisiana 
skulls  in  the  National  Museum  which  Dr.  Merriam^^  recentlv  ascribed 
to  Urmia  luteolus  Griffith. 

From  these  observations  the  conclusion  is  drawn  that  if  horribilU 
and  americanua  are  to  stand  as  good  species,  as  distinct  from  arctos  as 
they  undoubtedly  are  from  each  other,  cinnamomem  must  be  con- 
sidered as  even  a  better  one.  But  whatever  the  differences  may  be 
among  the  American  forms,  taken  by  themselves,  a  comparison  with 
a  large  series  of  arctos,  brings  to  light  such  a  degree  of  instability 
and  intergradation,  that  the  only  philosophical  view  which  can  be 
taken  of  their  relationship  is  that  expressed  some  years  ago  by  Mr. 
J.  A.  Allen"  but  subsequently  abandoned  by  hini,^^  at  least  so  far  as 

»®1.  c.  pp.  147-152. 

"Bull.  Mns.  Comp.  Zool.,  11, pp.  334-342. 

"Bull.  U.  S.  O.  &  (f.  Survey.  II,  No.  4,  p.  340. 
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ainerlpaiiiin  a  concerned,  viz.:  tha^  leaving  out  maritimus.  none 
our  Nortli  Americau  bears  can  be  accorded  higher  rank  than  that  of 
aiihapeciea  of  ureldf.  Indeed  were  it  not  for  the  combination  of 
certain  skull  and  tooth  averages,  with  some  tolerably  constant  diSer- 
ences  iii  color  and  the  increased  size  of  the  claw  io  American  speci- 
meuR,  it  is  doubtful  if  even  this  distinctiou  could  be  maintained  be- 
tween ardo»  and  burriblUg:  both  the  large,  broad-headed  grizzlies  of 
California  and  the  smaller,  northern  esampleB,  pretty  well  closing 
up  the  gap. 

In  extreme  cases  amei-icanwi  has  become  more  dliTerentiatcd  and 
ia  constantly  smaller,  but  even  here  we  have  seen  that  the  assumed 
apeciBc  characters  intergrade;  it  is,  however,  better  separated  from 
arctos  than  is  hiirribllis,  and  through  its  extreme  forms  the  path  to 
ciimamomi'iiii  is  perhaps  indicated—as  a  large  series  of  the  latter  may 
show.  Among  Asiatic  hears,  Uube.UhiiiK  and  probably  m/riiicus  are 
also  closely  related.  The  general  direction  of  these  relationahipa 
appears  to  point  to  »onie  such  scheme  as  this : 


isabellinua  gyriacut 
Audubon  and  Bachman's  name  appears  to  be  correctly  applicable 
to  the  bears  whose  cranial  and  dental  characters  are  here  given  ioT 
the  first  time.  They  agree  sufticieutty  well  in  external  features  and 
in  geographical  range  as  far  aa  we  have  present  knowledge,  and  the 
assignment  which  I  here  make  of  them,  I  must  regard  as  much  pre- 
ferable to  the  alternative  course  ot  imposing  upon  them  a  new  name. 
In  the  paper  on  Vnm  luleoli'n,  already  referred  to.  Dr.  Merriam 
denies  the  applicability  of  einnnmiymcui  to  litleolits,  and  inferentially 
to  the  present  species,  "hee&use  ntivumoinum  was  based  on  an  animal 
from  the  northern  Rocky  Mountains,  which  has  small  molars,  like 
the  common  black  liear  of  the  northeastern  United  States."  This 
assumption,  however,  has  no  basis  but  in  the  fact  that  up  to  the 
present  lime  wc  have  known  no  bi-owii  bear  from  the  Rocky  Moun- 
tain region  other  than  the  small- t^jothetl  nmei-ifaiiug,  which  haa 
erroneously  been  supposed  to  he  the  animal  on  which   Audubon  and 
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Bachman  founded  their  species,  and  falls  to  the  ground  with  the  ap- 
pearance of  the  animal  brought  forward  in  this  paper,  leaving  their 
name  free  to  be  properly  rehabilitated  and  established.  Any  other 
oourae  would  be  to  hold  these  authors  responsible  for  our  own  past 
igDoranoe  and  would  lack  in  justice  to  them. 


WITMEB   STONE. 


qnged  in  ideatt tying  the  RallHio  id  the  rollcctbii  of  the 

Bii.j        Natural  Scienwa  of  Philadelphia,  I  was  impressoil  with 

confuaioD    wUidi    exists  iti    regard  tit  the  sj-nonymj-  of  the  Old 

jrld  meml)er8  of  thehunilj,  more  eapeciiiUy  with  reference  to  the 

nmeric  position  of  mauy  of  the  species  aad  the  limitatioD  of  the 

'"■     j-enera. 

Gi^y,  ill  his  Hand  List,  has  id  -rensed  the  eoufusion  to  an  ex- 
ordinsry  degree,  and  it  is  difficult  to  imagine  how  he  conceived 
"1  arraogenient  as  is  there  proposed, 
ing   had  occasion  to  make  a  thorough  investigation  of  the 
rature  btaring  upon  the  Old  World   Rails.  I  think  it  desirable 
pare  the  following  list   of  the  deflcribed  species  and   ^tiera 
ii  brings   together    in    one    paper   all    the    references    to  puh- 
lied  descriptions.     Lack  of  sufficient  material   has  prevented  me 
m    making    a    monographic    study    of    the   group,    but   where 
specimens  were  at  hand  I  have  Iret'U    able  to  judire  of  the  specific  re- 
lations  of  various   described  forms   and  to  arrange  the  synonymy 
accordingly. 

In  other  casca  where  the  validity  of  species  was  in  doubt  I  have 
had  to  depend  upon  the  statements  of  those  authors  who  have  had 
actual  specimens  for  comparison. 

This  paper  was  nearly  completed  before  I  had  an  oppor- 
tunity of  examining  Dr.  Shiirpe's  scheme  of  classification  of  the 
Raltidw  (Ibis,  1893,  p.  258).  This  is  a  mere  list  of  genera  arranged 
according  to  the  author's  views  with  diagnoses  of  a  number  of  new 
genera. 

While  it  is  impossible  without  better  material  for  me  to  criticise 
Dr.  Sharpe's  general  arrangement  it  certainly  seems  that  some 
closely  allied  forms  have  lieen  unduly  separiite^l.  For  instance, 
while  the  old  genua  Rougeliug  is  easily  scjuirable  into  two  groups  of 
probable  generic  rank  it  does  not  seem  to  me  chat  the  differences 
warrant  the  ioter^wsitiou  of  the  entire  series  of  Crakes  between  them. 
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It  moreover  seems  hardly  advisable  to  make  so  many  genera  out  of 
the  old  genus  Porzana  as  is  done  in  this  scheme. 

Two  of  the  generic  names  adopted  by  Dr.  Sharpe  (  Corethrura  and 
RuUina)  are  clearly  untenable  as  is  shown  below. 

Although  the  Rails  of  the  New  World  have  been  excellently 
monographed  by  Messrs.  Sclater  and  Salvin,  P.  Z.  S.  1868,  p.  442, 
no  recent  attempt  has  been  made  at  a  systematic  arrangement  of  the 
Old  World  members  of  the  family  except  in  the  paper  by  Dr.  Sharpe 
just  referred  to. 

The  satisfactory  arrangement  in  a  lineal  sequence  of  the  genera  of 
any  family,  especially  such  a  one  as  the  Rallid<E,  is  well  nigh  im- 
possible, and  there  must  necessarily  be  breaks  in  the  series. 

From  the  typical  Rails  (Rallus  and  HypoUienidin)  we  can  run  in 
one  direction  through  ^«(/afteor///«  and  the  (??/m;iocrea;  group  to  the 
Woodhens  (Oc^rfromw«)  and  again  through  DryoUmnaSy  Rougetiu^ 
and  Euryzona  towards  the  Crakes.  In  any  case  the  genera  Ocydro- 
mus  and  Himaniomis  arc  extreme  forms  and  had  better  stand 
separately  at  the  end  of  the  series  than  be  interpolated  in  the  middle. 

Cahalus  is  evidently  allied  to  HypoUienidia  and  Canirallus  to 
Euryzona  though  they  are  both  aberrant  forms. 

With  these  ideas  in  mind  I  have  begun  my  list  with  the  genera 
most  nearly  approaching  the  Woodhens  and  followed  with  the  true 
Rails  passing  from  them  to  the  Crakes.  As  Dr.  Sharpe  says  the 
Crakes  merge  on  the  one  hand  into  the  Rails  and  on  the  other  into 
the  Grallinules,  Aniauromis  being  the  connecting  link  with  the 
bitter. 

Of  the  CVakes  I  have  recognized  eight  genera  as  follows :  CreXy 
Pcnanuy  LimtiobaenHSy  LimnocoraXy  Sarothrura,  Ralliculoy  Porz- 
anu/aand  Pennula. 

The  Gallinules  and  Coots  have  not  been  included  as  I  have 
bniited  my  paper  to  what  are  generally  known  as  the  Rallmce  though 
it  is  an  exceedingly  difficult  mutter  to  draw  a  sharp  line  between  the 
several  so-called  subfamilies  of  the  Rallidce,  The  genera  Aviauror- 
«M  and  Oenolhnnas  *  have  also  been  omitted  as  they  seem  to  belong 
^th  the  Grallinules,  and  also  the  genera  Ocydromus  ^  and  HimaiUor- 


^Dr.  Sharpe  arranges  this  genus  (Xy-pQ  Rallina  isadelltna  Schl.)  with  the 
^nkkesbut  it  seems  to  lue  closely  allied  to  Amaurornis. 

'Monographed  in  Buller's  Birds  of  N.  Zealand.     See  also  Ibis,  1893,  p.  261. 
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nw  which  are,  as  has  already  been  stated,  hardly  to  he  included  with 
the  RallliKE.' 

Besides  the  Rallina  in  the  collei^tiou  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  I  had  tiie  opportunity  of  studying  the  eeries 
of  Old  World  Raih  in  the  collection  of  the  U.  S.  National  Museum 
which  were  kindly  loaned  to  me  by  Mr.  Robert  Ridgway,  Curator 
of  the  Department  of  Birds. 

The  generic  names  which  have  been  proposed  for  the  Old  World 
Rails  with  the  type  species  of  each  are  ae  follows: 
17 5B.—Ji<dl,.»  Linn.,    S.  N.  ed.  10,  I,  p.  153.   R.  nqmticM  linn. 
1802.— CrRt  Bechat.,  Orn.  Taschb.  Deulachl. ,  p.  336.  B.crMLinn. 
1816.— Ortvyomdra  Leach,  Syst.   Cat.  M.  &  B,  Brit  Mus.,  p.  34. 

R.  crex  Linn. 
1816. — Pocjuna  Vieill.,   Analyse,  p.  61.      R.porsana  Linn. 
1816.— Znpoi-nia    Leach,  Syat.  Cat.  M.   &  B.    Brit.  Mus.,  p.  34. 

Z.  mituila  Leach. 
1829. — P/i«Zaridion  Kaiip.,Eiitw.  Eur.  Thierw.,  p.  173.   OaUimtht 

pxiiilla  &  pygmaea, 
1837.— Alectltelin  Swaina.,  (nee  Less.,  1826). 
IMi.—Eiilabeom!*  Gould,   P.  Z.  8.,    1844,    p.   66.     E.    castnneo- 

ventrU  Gould. 
1845.— Romes  Puch.,  Rev.  Zool.,  1845,  p.  277.  R.  pu^lUm. 
1845.—  Bieneis  Puch.,  Rev.  Zoo!.,  1845.  p.  278,  B.  typua  Puoh. 
1846.  — Cflre/finm,  Gray,  Gen.    Bde..   Vol.    Ill    (uec  Hope  1844). 
1848. — Rallina  Reich.,  Syn.  Av.,  Vol.   IH,   Raaores.   R.  maximum 

Vieill. 
1832. — Hi/potaenidia  Reich.,  Syst.  Av.,  p.  xxiii.  R.  peetaralUCav. 
1834. — Limnocorax  Peters,  Monatsber.  K.  P.  Ak.  Wissensch.  Berlin, 

p.  134.     L.  eiipejma  Petere. 
1856— Lewinw  Bonap.,  Corapt.  Rend.,  XLIII,  p.  599.  R.  braehi- 

pus  Sw. 
185Q.—Rouffetius  Bonap.,  Compt.    Rend.,  XLIH,  p.  599.   B.  aby/h 

shiKug  Rupp. 
nm.-Ewjpona    Bonap.,    Compt.    Rend.,  XLIII,    p.    599.      R. 

faaciiita  Raffl. 
1856. —  O)((tr«tco;)s  Bonap.,  Compt  Rend.,  XLIK,  p.  599.  Fvliea 

noveboracensh  Gm, 
\%m.  —  CanimUm  Bonap.,  Compt  Rend.,   XLIII,  p.  600.      Core- 

thrura  grheofroni  Gray. 


n-liich  coiitHin  but  »  single  ipecics)  I  bkve 
c  fcilliiweil  Ihr  slatemcnlB  of  other  KDthora 
,  Hahropi'la.  Me^aerex,  Gymnorrex, 
las.  I'f  11 11 II III.    l'or:aiiula,  Rallicula  STiA 
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imO.—Habraptila  Gray,  P.  Z.  S.,  1860,  p.  365.  H.  willacii  Gray. 
1871. — Rallieula  Schl.,  Ned.   Tijdsch.   Dierkunde,   IV,  p.  55.  R. 

rubra  Schl. 
1872. — Limnobnetius  Sund.,   Meth.  Nat.   Av.,  p.  130.      Gallinula 

rubiginosa  Temm. 
\m.—Cabalus  Hutton,  Trans.   N.  Z.  Inst.,  VI,  p.  108.     R.  mo- 

destuB  Hutton. 
1875. — Gym/iocreo;  Salvad.,  Ann.  Mus.  Genov.,  VII,  p.  678.  Ral- 

Una  rosenbergii  Schl. 
1875. — CorethruropsU  Salvad. ,  Ann.  Mus.  Genov.,  VII,   p.    975. 

C.  lettcospiJa  Salvad. 
1876. — Schizoptila  Briiggm.,  Abhl.  Nat  Ver.  Bremen,  5  Bd.  p.  94, 

Rallina  rosenbergii  Schl. 
1879. — Megaerex  D'Alb.  &  Salvad.,   Ann.  Mus.  Grenov.,  XIV,   p. 

130.     M.  inepta  D*Alb.  &  Salvad. 
1879. — Pennula  Dole,  Haw.  Annual,  1879,  p.  54.    P.  millei  Dole. 
1884. — Psammocrex  Oustalet,   La  Nature,  1884,  p.  508.   P.  petUiy 

Oustalet. 
1890. — Sarothrura  ^eine,  Nomencl.  Mus.  Heine,  p.  319. 
mi-^Kittlizia  Hartl.,  (nee  Hartert  1891)  Abhl.  Nat.  Ver.  Bremen, 

XII,  heft  3,  p.  391.     R,  monam  K\tt\, 
1892. — Aphanolimnas  Sharpe,  Bull.  B.   O.  C,  No.   4,  p.  xx.    R, 

monasa  Kittl. 
mi—P6rzanula  Frohawk,    Ann.   N.  H.,  6  (ix),  p.  247.    P.  pal- 

meri  Froh. 
1893. — Aramidopsis    Sharpe,     Ibis,    1893,    p.    568.     jR.    plaieni 

Blasius. 
\m,—Tricholimnas  Sharpe,  Ibis,  1893,  p.  260.   OattiraUm  lafrts- 

nayanus  Verr. 
1893. — Dryolimnas  Sharpe,  Ibis,  1893,  p.  260.   R,  cuvieri  Pucher. 
1893. — Cakanolimnas  Sharpe,    Ibis,   1893,    p.    260.    R,   canningi 

Blyth. 
1893. — Crecopsis  Sharpe,    Ibis,  1893,  p.  260.  P.  egregia  Peters.  * 
The  relecmtion  of  some  of  these  names  which  have  been  in  more  or 

le8B  common  use,  to  synonymy  requires  some  little  explanation. 

Ortygometra  Leach,  is  simply  a  synonym  of  Chrex  though  it  has 
been  used  wrongly  for  species  belonging  elsewhere. 

Zapomiat  CotnrnicopSy  Phalaridmi  and  RaiHteSy  are  all  synonyms 
of  Porzano,  the  first  two  being  well  marked  sub-genera. 

*The  above  list  docs  not  include  a  numl>er  of  generic  names  proposed  by 
Heine  in  1890  (Nomencl.  Mus.  Hein.)  for  well  known  Rencra  of  Bonaparte  and 
other  authors  which  had  been  in  ust'  for  many  years.  These  names  would,  of  course, 
only  find  a  place  in  the  synonomy  and  it  seems  scarcely  worth  while  to  take  any 
notioeof  them,  such  a  wholesale  introduction  of  new  names  tx.'ing  a  most  un- 
''anantable  proceedinf?.  One  of  Heine's  names,  however,  Sarothrura,  will 
!*ve  to  stand  as  the  name  Corethrura,  for  which  it  was  proposed  as  a  substitute, 
is  preoccupied. 
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Alflhr.liii  uufl  f'lirethnira  wen*  both  proposed  for  tha  email  Rails 
hero  called  Sarolkrura,  hut  both  names  were  already  in  uee  in 
other  conuectiona. 

}ii<tiHi»  and  Itewiniit  are  syuouymB  of  RalliM. 

HnlUiia  has  been  employed  by  various  authois  for  a  variety  of 
Spedes.  Reicliea bach"  first  propoeed  the  name  iu  his  Synopsis  Avium, 
Vol.  Ill,  Rasorcs,  Fam.  Ralliua;,  iocliidiug  onder  it  a  large 
number  of  species,  and  it  haa  been  generally  used  since  for  the 
Kails  allied  to  li.  eitryzonn..  It  seems,  however,  that  no  type  was 
cited  for  the  genus  until  the  appearance  of  ReichenbAch's  Systemn  in 
which  he  reatricts  the  name  to  the  South  American  species  allied  to 
H.  inaximiM,  this  species  being  the  type.  Unlbrtiuiatcly  this  epeicics 
had  already  been  made  the  type  of  the  genus  Araiiii/tex,  m  that  Jiat- 
llrui  becomes  a  synonym  of  this  latter  genus  and  we  must  adopt  tbo 
name  Euryzonn  Bonap.  for  the  Rails  allied  to  It.  miryionu  a&  already 
proposed  by  Dr.  Stejneger  (Proc.  U.  8.  Nat.  Mus. ,  1887,  p.    396). 

SchUoplilu  ia  a  pure  synonym  of  Gifmnoerej-  while  Kiitlisia  is  pre- 
occupied and  the  name  ApKariotimivig  was  proposed  in  ita  stead  by 
Dr.  Sharpe. 

AKAXIDOPBIS  Sharps. 
1893.— Ji-.iHif'^/»»M  Sharpe.  Iliis.  i>.  .5(i8  (B.ill.  B,  O.  C). 

Arkinldoptii  plnteni  (Bliisiiis). 

/fa//(«p?'i(eiij  Blasiiis.BraunschwcigischerAii/eiger,  Mar.  3, 1886. 
Hab.  Celebes. 

HABKOPTILA    Bra?. 

imO.—Hahroptil',  Gray,    P.  Z.  S.,  p.  365. 

Habroptlla  wallaoii  lirav. 

Hnhroplila  walhimi  Gray,  P.  Z.  S.,  1K60,  p.  365. 
Hab.  East  Gilolo. 

HEG&CEEX  D'&lb  &  Salvad. 
Ili79.—Me<f'terex  D'Alb.  A-  Salv.ul.,  Ann.  Mus.  Civ.  Genov.,  XIV. 
I).  130  (type  M.  i.-i-pl'i  D'Alb.  A  Sulvad.). 

Hesaorez  inepta  ir.All),  &  Siilv. 

M<-<l„<-n:r  iiirpla  D'Alli.  A'Saivii.l.,  Ami.  Mn;'.  Civ.Geiiuv..  XIV, 
(1«7<J;  p.  KiO. 

Hah.  New  Guinea. 

GYHNOCBEX  Salvad. 
1875.— ('.■i;;,M»-n¥.r,   Snlviid.,   Ann.  Mm    VW.  Geiiov.,  VII.  p.  678 
(ty|ie  liallh'-  .■•.',;. I»r.p I  S.-lil.  J. 
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1876. — Schizoptila  Briigg. ,  Abhl.  Nat.   Ver.  Bremen,  5  Bd.,  p.  94 
(type  Mallina  rosenbergii  SchL). 

Oynmoerez  roMnbergii  (Schl.). 

RnUina  rosenbergii  SchL,  Ned.  Tijdschr.  Dierk.,  Ill,  p.  212 
(1866). 

Gymnocrex  rosenbergii  Salvad.,  Ann.  Mus.  Civ.  Genov. ,  VII,  p. 
678  (1875). 

Sehizaptila  rosenbergii  Briiggeman,  Abhl.  Nat.  Ver.  Bremen,  5  Bd. 
p.   94  (1876). 

Hab.  Celebes. 

Gjiniioerez  plnmbeoTentris  (Gray). 

Balhts  plumbeoventris  Gray,  P.  Z.  S.,  1861,  p.  432  (Mysol). 
Ballus  hoeveni   Rosenb. ,  Nat.  Tijdschr.  Ned.  Ind.,  1867,  p.  144. 
Rallus  iniactns  Sol.,  P.  Z.  S.,  1869,  p.  120  (Solomon  Isl.). 

Hab.  Solomon  Isl.  &c. 

TBICHOLIMKAS  Sharpe. 

1893. — Tricholimnas  Sharpe,    Ibis,  p.  260  (type  GaUiniUuA  lafres- 
nayanm  Verr. ). 

Trioholinmai  Ufreinayanm  (Verr.  &  Desm.). 

GaUiraUus  lafresnayanm  Verr.  &  Desm.,  Rev.  Zool.,  1860,  p. 
437. 

Hab.  New  Caledonia. 

EULABEOBKIS  Gould. 

IMA.—Eulabeomis  Gould,   P.  Z.  S.,   1844,  p.  56  (type  E.  casta- 
neoventris  Gould). 

This  genus  of  which  the  type  is  before  me  seems  to  contain  but  a 

single    species.     The    GaUiraUus   lafresnayanus    Verr.    &   Desm., 

which  has  been  referred  by  some  authors  to  Ealabeomis  and  by 

others  to  Ocydromns,  has  been  placed  in  a  distinct  genus  by  Dr. 

Sharpe. 

Eulabeomif  oaitaneoventrii  Gonld. 

Eulabeomis  castaneoventris  Gould,  P.  Z.  S. ,  1844,  p.  56. 

Hab.  Cape  York  Peninsula,  Australia. 

BALLUS  Linn. 

1758. — Ballus  Linn.,  Syst.  Nat.  I,  p.  153  (type   R.  aquati<'Ui<  L.). 
1845. — Biensis  Pucher.,  Rev.  Zool.,  1845,  p.   278  (type  B.  typus 

Puch.). 
1856. — Ijewinia   Bonap. ,  Compt.   Rend.,  1856,  p.    599   (type  R. 

lewinia  Sw. ). 

The  two  species  which    have    been  separated  from  true  Rallus 
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under  llie  geueric  names  Bkntit  and  Lewinia  do  not  seem   to  me 
sufficiently  distinct  to  warrant  their  separation,     Rnllus  brarhiput 

(type  of  LeMn'itw)  is  the  eooueetiiig  link  to  HypoUienidi-a  na  regards 
plumage,  bein^'  very  near  to  the  //.  glruita-  group.  j 


Hall.  Europe, 

Bkllni  indioni  Btyth. 

Ralhuindlou  Blyth,    Jour.   Asiatic  Soo.  Bengal,  XVIII,  p.  «20 

(1849). 

.'  Ralliu  jnptnicw  Drcfser,  Bda,  of  Europe,  VII  (1H7H),  p.  2lit. 

Hab.  Bengal,  Nepaui,  Japan,  elc. 

This  apeciea  ia  the  eastern  representative  of  the  former. 

BbIIui  oDsmlMDent  Oni. 

/M;.w  a>ernle^tM>.  Gm.,  S.  N.  I,  p.  716,  17H8. 

Hab.  S.  Africa.  I 

BallDi  ntadaguouientii  tle^.  I 

lliill'i^  miidngtiKcnriei 
Bieu^^i."  l-,pii-<  Pucher 
Hab.  Madagascar. 

Bullna  bTBchlpui  f*vi. 

;,'.i//(:v  hr.id.i/m.'  Sw. ,   Anim.  in  Menng..  flM**)  p.  336. 

Railm  Leiviiiiiii'A-.j  Anim.  in  Meuag.,  p.  3'i6. 

"  Kalbis  peeloraluf  Cuv.,"   fide  Pucheran,  Rev.    Zool.,    1845,  p, 

278. 
Hab.  Australia. 

Ballni  mnBlleri  Kothsch. 

Rallus  mnelleri  Rothsch.,  Ibis..  1893,  p.  442. 
Hab.  Aukland  Isl.,  New  Zealand. 
A  close  ally  of  the  preceding. 

HTPOTA£KIDIA  Eeiohb. 
1850.— ift/pofacH (Win  Reichb.,  SysL  Avium,  p.  XXIII  {type    "B. 
pedoralif  Gonid  "=W.  pkilippenfiKh.). 
Reichenbnch  gives  as  the  type  of  his  genus  "  Raltiii'  peeinralix 
Cuv."    which    Pucheran  states  is  Rtillii"    ltriirhipii.-<  Sw. ;  the  bird 
figured  ou  the  plate  to  whicli  we  are  rcterred,  however,  is  the  "  Ral- 
hiK  peetonilia  Gould  "  which  is  R.  philippciixiK  Liun. 
This  genus  comprises  three  grou(»8  of  9|jecie8: 
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a.  Those  allied  to  H,  driatus  which  have  the  bars  on  the  wing 

feathers  all  white  and  which  make  an  easy   transition  to 
RaUus  through  R,  brachipus, 

b.  Those  allied  to   R.   philippeyim  which  have  the  bars  on  the 

wiog    feathers    reddish    brown,    except  the  two  outermost 
primaries, 
c    Those   allied    to  H.    celebensis,    with   the  upper  surface  not 
striped  and  the  throat  black. 

HyMtMnidia  itriata  (LiDn.). 
musdrkUa  Linn.,  S.  N.  ed.  12  (1766)  I,  p.  262. 

Hab.  Philippine  Islands. 

HyMtMnidia  gularii  (Horef.). 
Mwigularis  Horsf.,  Tr.  Linn.  Soc,  XIII,  1822,  p.  196. 

Hab.  Java. 

HyMtMnidia  mperoiliarii  (Eyton). 
Jtalhis  supercilians  Eyton,  Ann.  &  Mag.  N.  H.,  XVI,  1846,  p. 

Rallina  t^lmatophila  Hume,  Stray  Feathers,  VII,  p.  142. 

Hab.  Malacca. 

This  will  probably  prove  synonymous  with  the  preceding. 

HjMtMnidU  jonyi  (St^n.). 
Mmjouyi  Stejn.,  Proc.  U.  8.  N.  M.,  Vol.  9,  1886,  p.  263. 

Hab.  China  (probably  India,  also). 

ETpotMnidia  obiouriora  Hume. 
nypotaenidia  obscuriora  Hume,  Stray  Feathers,  II,  p.  302  (Jan. 

1874). 

Hypotaenidia  ferrea  Walden,  Ibis,  1874,  p.  147  (April  1874). 

Hab.  Andaman  Isl. 

HTpotaanidia  abnormii  Hume. 
Hypotaenidia  abiwrmiat  Hume,  Stray  Feathers,  1875,  p.  389. 

Hab.  Southern  Andamans. 

Hypotaenidia  philippeniii  ( Linn) . 
Itallus  philippemii*  Linn,  8.  N.  ed.  12,  I,  p.  263. 

Rallus  pedaralis  Gould,  Birds  of  Austral.,  Vol.  VI,  PL  76  (nee 
Cuvier). 

Rallus  etorques  Temm.,  fide  Schlegel  Mus.  Pays  Bas,  V.,  p.  23. 

/?a//iw   hypotaenidia    '*Bonap. ,"    fide  Verr.   &  DesMur.,   Rev. 
A  Mag.  Zool.,  1860,  p.  537. 

Rdlaa  foiiteri  Hartl.,  Wiegm.  Arch.  f.  Naturg. ,  1852,  p.  136. 

RalluA  hifpolencuH  Finsch  &  Hartl.,   Orn.  Centnil[)ol.,  p.  163. 

Hallux pictrn  Potts,     Trans.  N.  Z.  Inst.,  IV,  p.  202  (1871). 
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Rallm  bieiuil^  von  Peli..    Ibifl,  1873.  p.  42. 

Rnlliut  ■i^i.inU;^  Gray,  App.  Dieft'.  Travels,  Vol.  II,  p.  197. 

Hab.     Java  to  Australia  and  New  Zealand. 

While  it  maj  be  passible  to  separate  this  specieB  into  several  races, 
my  material  \a  insufliciput  to  decide  the  question.  As  far  aa  I  can 
see,  however,  euch  ^paration  does  not  seem  practicable.  The 
presence  or  absence  of  a  buil  breast  baud  is  not  a  constaut  character, 
birds  from  the  same  locality  i^howing  great  diversity  In  this  respect. 
The  New  Zealand  bird  has  been  separated  by  both  Gray  and  Potta 
but  from  such  s])ecimens  as  I  have  seen  I  fail  to  find  any  constaat 
differential  characters. 

HrpptMnidia  torqnita  (Linn). 

Ballwi  tnrqiiatm  Linn.,  8.  N.  ed.  12,  I,  p.  262. 
••Rallii*  ! in f <it,u  ■•  Cav."     Leas.  Tr.  Ornith.,  1831, 
Hab.  Philippines. 

HTpotasnidiK  eels b« mil   (Q.  &  G.). 

RaUwi  rdebemu  Q,  &  G.,  rAstrol.,  t.  24,  p.  2, 
Hab.  Celebes. 

oitriXWn;..,. 

,  P.  Z.  S.,  1862,  p.  345. 
Hab.  Sula  Isl. 

Bee  an  important  paj>er  nn  this  and  allied  species,  Sclater,  Ibis, 
1880,  p.  312. 

HyDDtMnidla  latariti  Salvod, 

Hypofaenidia  saturata  Salvad.,  Mas.,  Sclater,  Ibia,  1880,  p.  810 
Hab.  Salawatti  and  Papua. 

HypoUenidU  inii^U  (Scl.). 

KuHiM  imigim  Scl..  P.  Z.  8.,  1880,  p.  66. 
Hab.  New  Britain,  Duke  of  York  Isl. 

HypotaBnidia  poeoiloplei 

RalUna  poecihptera  Hartl., 
Hab.  Fiji  Isl. 

Eypotaenidia  woodfordi  ((Irani). 

H>,Uui'i  woodfardi  Ogilvie  Grant,  Ann.  &  Maj;.  N.  H.,  (6)  IV. 
1889,  p.  320. 

Hab.    Solomon  Isl. 

The  laat  two  species  I  have  never  seen  and  am  not  sure  whether 
tiiey  should  be  relerrod  to  this  genus  or  not.  Rullm  fenlkerglonii  b 
described  by  Bullcr,  Eisay  ou  Oruitliology  of  New  Zealand,  published 
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in  Report  of  N.  Z.  Expos.  1865,  but  is  entirely  ignored  by  him  in  his 
subsequent  work  on  Birds  of  New  Zealand.  I  have  not  access  to  the 
first  work,  but  judge  the  name  to  be  a  synomym  perhaps  of  Hypo- 
taenidia  philippensis  L. 

H.  suleirostris  and  the  two  following  species  I  arrange  here  in  ac- 
cordance with  Dr.  Sclater's  views  as  they  are  evidently  members  of 
this  group,  though  I  have  no  specimens  for  examination. 

CABALUS  Hutton. 
Cabalus  Hutton,  Trans.  N.  Z.  Inst.,  VI,  p.  108  (type 22.  modestus 
Button). 

Cabalui  dieiErabaolii  (Gray). 

Railus  dieffenbachi  Gray,  App.  Dieff.  Travels,  Vol.  II,  p.  197. 

Rallus  modedu8  Hutton,  Ibis,  1872,  p.  247. 

Hab.    Chatham  Isl. 

C.  modestus  may  be  a  distinct  species  as  has  been  held  by  a  num- 
ber of  ornithologists;  the  majority  of  those  wlio  have  examined 
specimens,  however,  seem  to  consider  it  merely  the  young  of  C  dief- 
fenbachL 

Cftbalni  maeqiuurieiLiii  (Hutton). 

Rallus  maequarienm  Hutton,  Ibis,  1879,  p.  454. 

Hab.    Macquarie  Isl. 

Cabalui  lylveitrii  (Sclater). 

Ocydromus  sylvestris  Scl.,  P.  Z.  8.,  1869,  p.  472. 

Hab.  Lord  Howe  Isl. 

Dr.  Sharpe  states  that  this  species  is  really  a  Cabaliis  and  has  been 

wrongly  referred  to  Ocydrormis  (Ibis,  1893,  p.  262). 

BOUGETIUS  Bonap. 
1856. — Hougetius  Bonap.,  Compt.    Rend.,   t.    43,    p.  599  (type  R, 
abymnieiis  Rupp.=i?.  rougetii  Guer.) 

The  species  generally  referred  to  this  genus  fall  into  two  groups, 
one  containing  the  type  and  the  other  comprising  R.  bemieri  of 
Madagascar  and  its  close  allies  from  the  adjacent  islands.  In  the 
former  the  bill  is  much  smaller  and  weaker,  though  its  shape  and 
proportions  are  about  the  same.  For  the  latter  group  Dr.  Sharpe 
has  proposed  the  generic  name  Dryolhnnas  and  it  seems  better  to  re- 
cognize the  two  genera. 

Eougetiiis  rougetii   (Guer). 

Rallus  roiigetii  Guer.,  Rev. Zoo!.,  1843,  p.  322. 

Rallus  abyssiiiiciis  ^u^p,  y   Syst.  Uel)ers.,  1845,  No.  478,  t46. 
Hab.   Abyssinia. 
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DBTOLnOTAB  Shupe. 

1893.— Z)ri/o?imn(w  Sharpe,  Ibis,    1893,    p.   260    (tvpe  R.   ctwieti 

Put'h.). 
DryalimiiM  bemieri  (Bonnp). 

Rougaiiu  bernieri  Bouap.,  Compt.  Rend.,    XLIIl,  1856,  p.  599 

(nomen  nudum ). 
"Rougetiiig  benikn  Bonap.,"   Hartl.,  J.  f.  0.,  1860,  p.  171. 
Hab.    Madagascar. 

DryolimaBB  onvleri  (Puchcmn). 

RnUu»gHhiri»C\iV."  Less.  Tr.  Oniith.,  p.  536  (nee  Cuv.). 
Rallu»  Gimtn  Pucli.,    Rev.  Zool..  1845,  p.  279. 
Hab.   MaiiritiuB. 

ST7oliiiinM  aldebranai  IGuntbor). 

Rallus  gularie  var  aldebrana  Gunther,  Ann.  &  Mag.  N.  H.,  ser.  5, 
Vol.  Ill,  1879.  p.  164. 

Rou^etiui  atdehraniis  Ridgw.,  Proc.  U.  S.  N.  M.,  Vol.  XVI,  p. 
698,  1893. 

Hab.    Aldebra. 

Drjrolimiiu  abbotti  (Bidgw,;. 

Roitgetiua  abboUl  Ridgw.,  Auk,  1894,  p.  74. 

Hab.  Asaumption  Island. 

cahtballus  Boup. 
185Q.—Canirallu»  "Hartl.,"  Bonap.,  CompL  Rend.,  XLIII,  p.  600 
(type  Oalliniila  i^Uoiden  Puch.), 

To  this  genus  have  been  referred  two  species  which  are  certainly 
not  congeneric,  i.  e.,  C.  kilioides  Puch.,  and  C  omlem  Tcmm. 
Bona|>arte  gives  them  botli  in  hi^  list  (Compt.  Rend.,  1856,  p.  600) 
and  places  oculem  Tenira.  first ;  from  the  fact,  however,  that  he  placed 
the  genus  iu  Gal/iniiUtKie  I  think  he  ninat  have  had  the  former 
species  in  view,  as  its  bill  is  strikingly  like  that  of  a  Gallinule.  I 
therefore,  would  select  kHioldeK  Puch.  as  the  type. 

Altlioiigh  the  shape  of  the  bill  of  this  bird  recalls  the  Gallinulee 
(especially  Amu 'iniptcra)  it  has  no  trace  of  a  frontal  shield,  and  the 
l«es  are  very  short,  us  in  Eiiri/zoiia,  au  that  I  think  ita  place  is  with 
the  Rallimr,  tliough  certainly  an  al)errant  form. 

CaniTallni  kilioldes  (Piirh. ). 

Gallhiula  kilioidei,  Puch..  Rt-v.  Zool..  1845,  p.  279. 
Corelknmi  ijrheofrom  Gray,    Gen,  Bds..  Ill,  1846,  p.  595. 
Hab.     Madagaiscar. 
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EXTBTZOHA  Bonap. 

1846. — Rallina  Gray,   Gen.    Birds,    III,  p.    595   (type   R.    zey- 

hnicitJ^  Gm.  (nee  Rallina  Reich.). 
1856. — Euryzona  Bonap.,  Compt.  Rend.,  XLIII,  p.  599  (type  R, 

fasdaiu  Raffl.) 

The  question  of  the  proper  name  for  this  genus  has  already 
been  thoroughly  discussed.  Besides  the  typical  species  allied  to  E. 
Ja^ciatoj  there  is  another  which  seems  more  nearly  allied  to  this  genus 
than  any  other.  This  is  the  Canirallus  oculeus  of  Temminck,  which 
is  certainly  not  congeneric  with  Canirallm  kilioides  (type  of  genus). 
This  species  has  the  short  toes  of  Euryzona^  but  has  the  bill  some- 
what longer  and  higher  at  the  base.  The  coloration  is  almost  exactly 
the  same  style  as  that  of  a  typical  Euryzona,  Although  it  may  be 
necessary  to  propose  a  new  genus  for  this  species,  I  would  prefer  for 
the  present  to  place  it  here. 

Xurjiona  faioiata  (Baffl.). 

Rallina  fasciata  Raffl.,  Trans.  Linn.  8oc,  (1822)  XIII,  p.  328, 

(Sumatra). 

Gallinula  euryzona  Temm.,  PL  Col.  417,  1838  (Java). 

Hab.     India. 

Euryiona  enryionoidei  (Lafr.). 

OaUinulaeuryzonoidesJjAfr.f  Rev.  Zool. ,  1845,  p.  368. 

Rallus  zeylanicus  '*  Gm."  Auct ,  nee  Gmelin  (see  Tweedale  P.  Z. 

&  1877,  p.  767). 

Hab.    Ceylon,  Burmah,  etc. 

Bsryiona  amanroptara   (Blyth). 
Rallus  captnsis  Gm.,    S.  N.,  (1788)  I,   p.  716,  pt   (nee  Linn.) 
Porzana  ceylonieus  Blyth   (1849),    Cat   Bds.   Mus.    Asiat  Soc., 

pi  285  (nee  R.  zeylaniea Gen.) 
Porzana  amauroptera  Bljrth,  fide  Jerdon,  Bds.  India,  III,  p.  725 

(1864). 

Hab.     Northern  India. 

The  date  and  place  of  Blyth's  description   I  am  unable  to  find  ; 
probably  it  was  merely  a  manuscript  name  that  Jerdon  quotes. 

BuTioiia  lepiaria  Stcjn. 

tktryzona  sepiaria  Stejn.,  Proc  U.  8.  Nat  Mus.,  1887,  p.  395. 

Hab.  Liu  Kiu  Islands. 

Bnryiona  tricolor  (Gray). 

Rallus  tricolor  Gmy,  P.  Z.  S.,  1858,  p.  188. 

Hab.  New  Guinea. 


I 

I 


EarfioDB  minaliBiB  <Wn1l.). 

RaUina  minahata  Wall., P.  Z.  S.,  lBti2,  p 
Hnb.  Sula  and  N.  Celebea. 

EuTJ'iona  rnfleenil  (WhU.). 

Porzawi  rufigenis  Wall..  P.  7..  S.,  1«65.  \ 
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Enrf  losB  i< __  .. 

HaUina  {£.)  io<,aventri»  Ciih.,  J.  f.  O.,  1881,  p.  425. 
Hub.  Malacca. 

Enrviona  ooulaa  ITemiii.l. 
GiiUiimla  oriilea  Temni. 

Canirallvs  ociileio  Donap.,  Coinpt  Rend.,  XLtll,  p.  599. 
RaUina  oeiileu  Schleg. ,  Mns.  Pays  Baa.  V,  p.  20. 
Hab.  W.  Africa,  ("Liberia,  Ac). 

CASTAITOLIKNAS  Bharpe. 

1893.  — ai*e<ijWimwa«Shari>e,  Ibis,  189;{,  p.  260  (type  JW/ina  »n»- 
iiiiigi  Tyller). 
As  I  have  never  seen  tlie  species  upon  nhicb  this  geDUS  is  founded 
I  follow  Dr.  Sharpe  in  recognizing  it  as  distinct  from  Eiityzona. 

Cutuioliraiui*  otuminri  (TYtlt-r). 

RaUina  ranningi  Tytler,  Ibis.,  1863,  p.  119. 
Hah.  Andaman  Isl. 

CEEX  Beoliit. 
1802. — Crex   Becbst.,  Om.  Taechb.  Deutschl.,   p.  336  (type  if. 

crex  L.). 
\^\Q,—OTtygometra  Leach,   Syst.  Cat.  M.  A.  B.  Brit  Mus.,   p.  34 
(type  H.  crex  L.). 

Oraiorsi  (Udd.). 

Rallus  erex  Linn.,   8.  N.  ed.  12,  I  (1758),  p.  153. 
Crexpruteim»  Bechst.,  Ornithol.  Taschenb.,  II,  p.  337  (1803). 
Fulwa  Maei-wiGin.,  8.  N.  I  (1788),  p.  709. 
Hab.  Europe  aTid  Northern  Asia. 

FOBZAHA  Tielll. 
1816. — Porzinm  Vieill.,   Analyse,  p.  61  (type  R.  pormna  Linn.). 
18U.-^Zt2>oniht    Leach,    Syst.    Cal.  M.  &  B.    Brit.   Mns.,  p.   34 

(type  Z.  Munilu  Leach). 
lS2ft.— na/'mrfwa  Kaup,   Entw.   Ear.  Thierw,  p.  173  (type  Gal- 

liiiiilii  piigilh  and  pygwiiea.). 
IM5.—Rall!tes  Pucli.     Rev.  ZooL,  1845,  p.  277  (type  It.  puMllim). 
Ixr^H.^ Colli ndcops   Bonap.   Compt.    Rend.,    XLIII,   p.  599    (type 

Fidim  wowfcocdWiiMM  Gm.). 
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In  this  genus  I  have  placed  the  majority  of  the  smaller  Rails, 
which  may  he  arranged  in  several  subgenera:  (1)  Porzuna  with  one 
species  (P.  porzana),  (2)  Zaponiia  with  five  distinct  species  (P. 
nom-hollandi(Ej  quadrutrigata,  iabuefms,  pudlla  and  palmtris)  and 
several  others  which  are  perhaps  only  to  be  regarded  as  subspecies. 
Additional  species  or  subspecies  may  have  to  be  recognized  in  this 
group  when  a  large  amount  of  material  is  examined,  but  in  that  case 
some  of  the  names  here  included  in  the  synonymy  will  have  to  be 
revived.  (3)  Crecopais,  a  group  of  African  species,  including  P. 
marginalis  Peters  and  some  allied  forms.  (4)  Cotumicops,  includ- 
ing two  species  P.  e^quisUa  and  P.  ayresL  The  type  of  this 
subgenus  is  P.  noveboracensis  Gm. ,  an  American  species. 

The  other  species  of  Porzana  I  have  not  been  able  to  examine  and 
am  onoertain  as  to  their  arrangement  P.  akooU  modesta  and  bieolor 
seem  from  the  descriptions  to  be  very  different  birds  from  the  other 
Pmanae  and  may  have  to  be  placed  in  a  distinct  genus.  P.  moluc- 
eana  of  Wallace  may  not  be  a  Porzana  at  all,  as  the  description  is 
too  meagre  to  show  what  its  relationship  really  is.  P.  rufigenu  des- 
cribed at  the  same  time  seems  to  be  a  Euryzona. 

a.   POKZAHA. 

Pontaa  ponana  (Linn.). 
RaUusparzana  Linn.,  8.  N.  ed  12,  I,  p.  262  ;  1766. 

Ortygometra  maruetta  Leach,  Gould,  Bds.  of  Europe. 
Hab.    Europe. 

Ponana  novg-hollandit  Cay. 
Poi'zana  nava-hollandias  Cuv. 

Porzana  fiuminea  Gould,  P.  Z.  &,  1842,  p.  139. 
Hab.    Australia  and  Tasmania. 

b.  ZAFOSHIA. 

Ponana  quadriatrigata  (Horsf.) 
Rallus  quadriatrigata  Horsf,  Linn.  Trans.,  XIII,  p.  196  (Java). 

Rallus  tanensis  Forst.  Descr.  Anim.,  1844,  p.  275  (Tanna). 

Rallua  leucophrya  Gould,  P.  Z.  S.,  1847,  p.  33  (Australia). 

Gailinula  leucoaama  8w.,  Anim.  in  Menag.,  p.  348  (India). 

Zaporinasandwicheims Reich,,  Icon.  Col.,  t  204.  f.  1184-85  (nee 

RaUwt  sandvnchensis  Gm. ). 

'*  Gallinula  mygtacina  Mus.  Paris,"  Inedit  fide  Schlegel. 

"  Gallinula  superciliosa  Temm.,*'  Inedit  fide  Schlegel. 

Hab.     Java  to  Australia,  etc. 

Rallus  cinereuB  Vieill.  which  is  often  quoted  for  this  bird,  applies 

to  a  South  American  species. 
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PoriBna  CnbuettiU  Qtn. 

RnlitiitabneinU  Gio.,  S.  N.  I  (17«H),  p.  717,  rTongo  Taboo, 
Otahwte). 

Zaporina  iimhrina  Cass..  Proc,  A.  N.  S.  Pliila.,  VIII,  p.  254 
(Fiji)- 

"  Zaporina  umftrnia"  Haiti.,  Wiegni.  Arch,  fur  Natiirg.,  1858, 
II,  p.  29=mispriDt  ot  Cassia's  name. 

Crexplambea  Gray.  Griff.  Aoim.  Kinj;,  III,  p.  410,  fl829)  (no 
habitat). 

FoiiuiB  UJiitiaiitii   ((im.) 

Ealing  (ahiliengUGm.,    8.  N.,  I  (1788),   p.  717. 

Galliniila  immwidattt  Sw.,  Anim.  in  Meoag.,  183^,  p.  337  (Tas- 
mania). 

Hab.    Australia  oud  Polynersia. 

Whether  there  iiinioro  than  one  Bpeeiesot'tbese  little  unicoloretl  KaHa 
of  the  South  Pacific  I  am  unable  to  say  ;  whether  the  name  InbuennU 
of  Gmelin  will  stand  \&  also  doubtful.  If  the  two  prove  synonymoua, 
iabiiemh  has  priority. 

PoTiaoH  aplloDota  lOoiiM). 

Zapofiiui  gpiloiwUi  Goald,  Voy.  Beagle,  pt.  Ill,  pt.  132. 
Hab.    Galapagos, 

.  f  0.  0864),  p.  169.  ^ 

Hab.    Fiji  Isls. 

A  name  based  upon  Peak  o  brief  description  of  a  Fiji  Rail 
which  he  identifiefl  as  "  P.  spilonota  Gould"  (U.  8.  £xpl.  Exped., 
Wilkes,  p.  224). 

VorMiut  pniillni  (PHllaH). 

Raihi*  pv,mm  VMsa,  Reise.  Russ.  Reise.  (1776),  III,  app.  p. 
700. 

Rallus  pmillm  Gm.,  I  ,  p.  719  (1788). 

Hab.    India,  China  and  Japan. 

Ponans  intermedia  IHemianii). 

Ralhis  hUermediiiH  Hermann,  Obaerv.  on  Zbol.,I,  p.  198  (1804). 

Vrex pt/gmaea  Naum.,  Voy.,  t,  239  (18—). 

Rallu^  bailloni  Vieill.,  Nov.  Diet  d'HisL  Nat,  XXVIII,  p.  548 
(1819). 

Gallinula  >'lellar!.-<  Temm. ,  Man.  d'Oni.,  2  ed.,  II,  p.  693 
(1820). 

Hab.    Europe  and  Africa. 

As  to  the  separation  of  this  species  from  tlie  preceding,  see  Ogilvie 
Grant,  Ann.  AMag.  N.  H.,  1890,  Vol.  V,  p.  80.  Dr.  Stejneger  pro- 
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\iOses  the  adoption  of  the  name  inteniiedia  for  this  bird  (Proc.  U.  S.  N. 
M.,  1886,  p.  397)  as  the  statu.s  of  Crex  pyginaea  seems  somewhat 
doubtful,  and  this  name  autedates  li.  halUoni  Vieill.  by  fifteen 
years. 

Ponana  parva  (Scop.). 

Ralluit  ptirviuf  Scop.,  Ann.  Hist.  Nat,  p.  108  (1769). 

Hallux  mhiuta  Pall.,  ZiM>gr.  Uoas.  Asiat. ,  II,  p.  165,  1826  (nee  R, 

minnta  Gmelin  1788,  which  is  a  South  Americ^in  species). 

HaUu4  Foljabamel  Mont 

RaUm  Peyrouifn  Vieill. 

Hab.    Europe  and  Western  Asia. 

Ponana  palmtrii  Oould. 

PoTzana  paluM,ru<  Go\x\(\  y  P.  Z.  S. ,  1842,  p.   VM). 

Hab.     Tasmania. 

Poriana  afflnii  Gray. 

Ortygometra  affinis  Gray,  Voy.  Ereb.  A  Terr.,  p.  14  (1844). 

Rail aj<  pum'ttitua  l^Wm.f  Zool.,  1^61,  p.  7470. 
Hab.    New  Zealand. 

0.  CBECOPSIS  Sharpe. 
Ponana  tgregiA  Peters. 

Ortifgometraegregia  Peten*,  Monatsber.  K.  P.  Ak.  Wissensch.  Ber- 
lin, 1854,  p.  134. 

Hab.     Tette. 

Ponana  angolentis  Hartl. 

Ortyfjoinetra  tmgoleuM^  Hartl.,  It^is,  1H62,  p.  »S40  (Angola). 

Ortygometra  fiU^iaUi    Hough,    J.    f    ().,     l^<63,    p.    27    (White 

Nile). 

This  species  is  said  to  be  identical  with  the  preceding  by  Heuglin, 

Omith.  N.  Afr.  II,  p.  1240. 

Porxana  marginalit  Hartl. 

Porzana  margindlln  Hartl.,  Syst  Orn.  West  Afr.,  p.  241. 

Hab.     Gaboon. 

Porxana  waterti  Bartl. 
Ziipor'um water d  Bartl.,  P.  Z.  S. ,  1M79,  p.  772,  pi.  LXl. 

Hab.      Madagascar. 

d.  COTURNICOPS. 
Poriana  ezquitita  Swinh. 
Porzana  exqumta  Swinh.,  Ann.  tfe  Mag.  N.  11.,  (4)  XII,  p.  876, 

1873. 
Porzana  nnduUita  Tacz. ,  J.  f  (). ,  1H74,  p.  333. 

Hab.    N.  China  (Cheeloo). 
11 
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Dr.  Stfijneger  eeems  to  hnve  overlooked  the  description  ot  tiiU 
species  in  Ann.  aod  Mag.  N.  H. .  1873  (see  Proa  U.  S.  N.  M.,  18S6, 
p.  401)  and  Mr.  tiwiuliue  himself  saye  that  he  torgot  that  he  had 
published  it  and  republiabed  the  si)eciBiJ  in  Ihie,  1875,  p.  135,  fortun- 
ately using  the  same  name. 

Ponin*  Bjre»i  (Oumey). 

Cottmiicopg  ayreni  Gomey,  Ibis.  1877,  p.  352,  PI.  VII. 
Hab.    Transvaal  Republic. 

OTHER  S1'E(J1K.S. 
PorcHoa  Bkoal  (Syk<-a). 

H'dhi.^  akoot  Sykes,  P.  Z.  S.,  1832,  p.  164. 
H.ib.    India. 

Ponans  modeiUi  ISw.l 

daUin  iilii  iiiodofla  8w. ,  Anim.  in  Mcnag. ,  p.  348. 
Hab.    India. 

PonaDS  bioolor  WhIiIpii. 

/•ocMiia  birahr  Waldeii,  Ann.  &  Mag.  N.  II.,  (4)  IX.  p.  47 
(1S71). 

Ponana  elu'e:'!.  Hume,  Strsy  Fealliers,  1875,  p.  ^83. 

Hab.    Himalayas. 

,  P.  Z.  a,  1865,  p.  480. 
Hab.    Amboyna, 

LIHROBAEimS   Band. 
U72.—Limnobneiuu     Sund.,    Meth,     Nat.    Av.,    p.     130     (typ« 
GalliniiUi  riibiginom  Tenini,) 

LimnabMnm  fnioai  (Linn.). 

RallMfmcM  Linn.,  8.  N.,  ed.  12,  I,  p.  262  (1766). 
"  Kalluefiummk^  Hodge"  (?) 
Hab.     Philippines. 

Limnabaenn)  erythrotharai  (J.  AS.) 

GaUiiiidaerytkrotliorax  J.  &  a.,  Fuuu.  Jap.,  Aves,  p.  121,  pi. 
LXXVIII. 

Hab.    China  and  Japan. 

litnnobaeDnB  paykulll  (IJiin^ih). 

Rallm  paiihilli  Ljunt,'!".  Hv.  Vet.  Aknd.  Hand!.,  1813,  p.  -258. 
Por^uui  nmndarina  Swinb..  Ann.  &  Mag.  N.  H.,  4  series,  V,  p. 
173. 
Hab.    China,  Malacca,  Batavia. 
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Limnobmenm  Dhaeopy^ui  (Stcun.) 

Porzaiia  phaeapyga  Stejn.,  Proc.  U.  8.  N.  M.,  1887,  p.  394. 

Hab.   Japan. 

LimnobMnuf  mbiginofuf  (Temm). 

Gallhiula  ruhigviosa  Temm.,  PI.  Col.  LV  (1825),  p.  857. 

Hab.  J^iva  and  Southern  India. 

PENKTTLA  Dole. 

1879. — Pennula  Dole,   Hawaiian    Annual,  p.   54  (type  P.  mlUei 
Dole). 

PenniLla  eoaudata  (KIdk). 

BaUns  ecaudatiis  King,  Cook's  Third  Voyage,  Vol.  Ill,  p.  119. 

B(dlus  obacurm  Gm.,  S.  N.  I  (1788),  p.  718. 

Penmda  mUlei  Dole,  Haw.  A.nn. ,  1879,  p.  54. 

Hab.  Hawaiian  Isl. 

PenniLla  sandwioheniif  (Gm.). 

RallM  sandwichetisls  Gm,,  S.  N.  I  (1788),  p.  717 

Hab.  Hawaiian  Isl. 

POBZANTJLA   Frohawk. 

ISdl. ^Porzanula  Frohawk,  Ann.  &  Mag.   N.  H.,  p.   247   (type 
P.  palmer i), 

Ponannla  palmeri  (Froh.). 

Porzanulu  palmeri  (Froh.),  Ann.  &  Mag.  N.  H.,  1891,  p.  247. 

Hab.  Laysan  Isl. 

LIMNOCOBAX   Peters. 
1854.--Zrtmnocarcur  Peters,  Monatsber.  K.  P.  Ak.  Wissensch.,  Berlin, 
p.  134  (type -L.  capensiis). 

Although  Peters  recognizes  three  species  of  this  genus  it  does  not 

seem  possible  from  such  material  as  I  have  examined  to  admit  more 

than  one.     A  larger  series  of  specimens  may,   however,   justify  his 

conclusions. 

Limnoeoraz  niger  (Gm.). 
R(dlus  niger  Gm.,  8.  N.  I  (1788),  p.  717. 

Galllnula  flavlrostrls  Sw.,  Bds.  of  W.  Afr.,  I,  p. 

Limnoeoraz  capeims  Peters,  Monatsber.  K.  P.  Ak.  Wiss.  Berlin, 
1854,  p.  188. 

L.  senegalensis  Peters,  Monatsber.  K.  P.  Ak.  Wiss.  Berlin,  1854,  p. 
188. 

L.  mossambicus  Peters,  Monatsber.  K.  P.  Ak.  Wiss.  Berlin,  1854, 
p.  188. 

Rallus  aethiops  Forster,      (fide  Peters). 

Hab.  S.  and  W.  Africa. 
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SAHOTHBORA  Heine. 
IH90. — Sarotliruni  Heiae,  Ntxnencl.  Mus.  Heio 
,  (nee  Hope.  I»44j. 


31U. 


imS.—Corethrura  Reklib., 
\&Z7.—Aletsthel.inSy/..  (nee  Lees.  1826). 

As  has  already  been  sbited,  p.    133,    foot  mite,  the  oame  Stiro- 
Ihriira  of  Heiae  eeems  to  be  the  ouly  one  aiipUcable  to  this  geuua. 

BuothTora  dimidiata  (Tcmni.). 

OaUiimla  dimidiata  " lemm. ,"  Leas.,    Traite.    d'Oniith.,    I,    p. 
.W7  (1831). 

Crex  riifiMlIlt  Gray,  Zool.  Misc.,  p.  13  (1831). 

H&b.  S.  Africa. 

BaTOthnra  jaTdioU  (»iuitb). 

Oex /ard/nu  Smith,  Proc.  S.  Afr.  lusL,  Nov..  1828. 
V  AUtihelia  lineata  Sw.,  Auim.  Id  Menag.,  p.  3.'i8. 
Ilab.  S.  Africa. 

SarDtbTQra  pulohra  (dray). 

OwT  jjW-'ftra  Gray,  GriH.  An.  King.l,  III,  p.  41U. 
G.i?/.-.i»/«e/effu<w  Smith,  Zool.  6.  Atr.,  Aves,  PI.  TL 
Hab.  S.  Africa. 


Hab.  Ma<la(^a8car. 


■..  8harp«,  P.  '/..  S..  1870.  p.  4(10. 


Hab.  S.  Africa. 


Less.,  liev.  Z.wl.,  1840,  p.  99. 


Sarothrnra  bonapartci  Hart). 

CoreOiTHra  Boniijxirlei  Hartl.,  Oru.  West  Afr.,  p.  24'2. 

Hab,  GbIhwii,  W.  Africa. 

Of  the  lost  two  spfciea  I  have  never  seen  uuy  specimens  and  they 
may  prove  to  be  syminyms.  The  names  "eercolepe  Tem."  and 
"eaudatii^Cuv."  given  in  Gray'a  Hand  List  under tliis  section,  I  have 
l)een  unable  to  find,  but  as  tiieir  habitat  is  given  aa  Philippiuea  they 
probably  do  not  belong  ii 


li^ll.  —  Iialliviila  Schl. 
n'lmi  iich].). 


Kallicula  rnbra  : 
Hftl).  N<;w  ■ 


1  the  genus  Sarollir 
BALIICDLA. 
Ne<l.  Tijdsch.  Dicrk., 


IV.  p.  5;")  (tyi*  ti. 


hniHchl.  Ned.  TijdsHi.  l)i,Tk.,  IV,  p.  55  (1871). 
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BallieiLla  forbeii  Sharpe. 

Rcdlicula  forhed  Sharpe,  Birds  of  New  Guinea,  PI.  XXIII. 

Hab.  New  Guinea. 

Kalliciilii  leueoipila  (Salyad.). 

Carethruropns  le^icoafUa  Salvad. ,  Ann.    Mus.    Genov.,  VII,    p. 

975  (1875). 

Hab.  New  Guinea. 

Dr.  Sharpe  regards  the  genus  CorethrurapsU  as  synonymous  with 
Rallicula  and  I  have  followed  his  views.  I  have  never  had  an  op- 
portunity of  examining  a  specimen. 

APHAKOLDCirAS  Sharpe. 

mZ—KMizia  Hartl.,  Abh.  Nat.  Ver.  Bremen,  XII,  Heft  3,  p. 

391  (type  R,  monam  Kittl.)  nee  Hartert  1891. 
1H92. — AphanolimnoA  Sharpe,  Bull.  B.  O.  C,  No.  4,  p.  XX,  same 

type. 

Aphtnolimnas  monaia  (Kittl.). 
RallxM  monamKittl,,    Denkwurdigkeiten   Reise   russ.   Amerika, 

Micronesien  u.  Kamtschatka,  p.  30  (1858). 
Hab.  Ualan  Isl. 


[1894. 


May  1. 
liie  President,  General  Isaao  J.  Wistak,  tu  the  chair. 
Thirty-eight  persons  present. 

A  paiwr  euUtlt-d  "The  Difierentiat  Action  hi  Animal  Loramotion 
of  Certain  Muscles  iwasing  more  than  one  Joint,"  lij-  Thomas  Eakins, 
wns  |iresente<l  for  publication. 

May  8. 
The  PresidenI,  General  Iraac  J.  Wibtar,  iu  the  chair. 
Thirty  poraona  present. 


May   U. 
The  President,  General  Isaac  J.    Wibtar,  in  the  cliair. 
Thirty-eight  persons  present. 
The  (lentil  of  Jos.  Szaim  of  Biida-Pefit,  a  mrreei»nflent,  was  ari- 

Fapcra  under  the  following  titles  were  presented  for  publica- 
tion : — 

Contrihutions  to  the  Mammalo^jy  of  Florida.  By  Samuel  N. 
Rhoails. 

Contributions  to  the  Life- Hij^torif*  of  Plantw,  No.  XI.  By 
Thomas  Meehan. 


May   22. 
The  President,  General  Isaac  J.  Wistah,  in  the  chair. 

Eighteen  persons  present. 


May  2il. 
The  Presi<Ient,  General  Ibaac  J.  Wistar,  in  the  chair. 
Thirty  per8i>n9  present. 
The  following  were  elected  memliers: — 
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William  J.   Fox,  Andrew  J.  Downs,    M.   D.,   George  K  Kirk- 
patrick,  Henry  P.  Dixon  and  Theodore  Pressen 

The  following  papers  were  ordered  to  be  printed:— 


COHTRIBDTIONS  TO  THE  MAKHALOGt  OF   FLORIDA. 
H¥    HAMUEL    N,    RHOADfl. 

og  t.lie  pasl  Iwo  years  the  writer  has  received  from  Mr.  W,  8. 
in,  of  Tarpon  SpringB,  HiUslwrough  Co.,  Florida,  a  con- 
series  of  tiie  mainmalG  inhabiting  that  vicinity.  A  receat 
r  these  h&8  developed  facts  of  Bufficient  interest  to  WBrraat 
idon. 

ings  lies  witliin  a  few  miles  of  the  Gulf  of  Mexico,  near 

the  An-.— '«  jviver,  in  a  region  typical  of  a  large  part  of  thcMUtliem 

»te.     The  country  is   level,  very  sandy,  well  shaded 

lucee  and    "hammocks"  and,    owing  to  its  proximity  to  the 

»mbine«  inland  and  maritime  zoological  features  within  acom- 

f  small  comi>ass.    The  region  in  question  lies  just  tfl  the  north 

IV    which  may  he  said  lo  define  the  northern  extenaion 

c         Flondian  fauna  along  the  Gulf  Coast,      The  fttllow- 

rt'ould  seem  to  confirm  the  intermediate  fauunl  position  of 

Springs  between  a  Louiaianian  and  Flondian  environment. 

re  IS,  however,  an   indication  of  gcofirnpliic  variation  fnim  forms 

typical  of  northern  and  eastern    parts  of  the  State,  which  shows  a 

closer  alliance  among  the  mammalsof  Tarpon  Springs  with  those  of  the 

more  southern  districts. 

The  only  important  faunal  paiwr  specially  relating  to  the  mam- 
malogy of  Florida  is  tliat  of  Dr.  .1.  A,  Allen  in  the  Bulletin  of  the 
Museum  of  Comparative  Zoology,  Vol.  II,  p.  1(>M-1K5. 
I  follow  Dr.  Allen's  aeipieiice  of  orders,  genera  and  speciea. 

1.  Putorlni  penliitDlx  Rlioiulc,  sp.  m.v.  Typf.  No.  l.'il.i.  ad.  ?,  col.  of 
8.  N.  Klinnds:  "  Hmlwrn's."  I'asco  CU,  Fl.iriil.i;  pi.l.  hy  W.  .S,  Dickinson. 
Fob.   lHfl4. 

Demripfioii. — Size  greater  than  average  /'.  tirminen  from  the  Mid- 
die  States  ;  relative  lireadtli  of  coloration  of  lower  and  upper  parts 
as  in  I'.frmiatii^ ;  color  pattern  of  feel,  \e-x  and  face  nearest  /'.  ruii- 
thogeny^;  pilosily  of  foot- pads  and  ears  nearest  lo  P.  frenntiit' ;  colors 
and  leugtli  of  tail  and  whiskers  as  in  /'.  rnnliiea;  pelage  scant, 
coarse  and  shorl<3r  Ihaii  in  any  weasel  examined  ;  skull  nearest  /*. 
ei-inivea,  hut  differing  mor(;  markedly  from  either  than  /'.  ermnie'i 
from  /*.  r'liillioijfnyn. 
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Above,  including  tail,  top  of  head,  upper  arm  and  hind  thighs  to 
middle  of  feet,  light  liver-brown  of  nearly  the  same  shade  as  seen  in 
fall  specimens  of  erminea  from  Pennsylvania.     Below,  including  in- 
side of  hind  1(^,  distal  half  of  hind  feet,    posterior  two-thirds  of 
forelegs,  and  all  of  forefeet,   pale  yellowish  white.     Muzzle,  below 
margins  of  upper  lips,  an  irregular  patch  above,  but  not  reaching 
nose,  an  irr^ular  streak  half-way  between  nose  and  eyes  and  reach- 
ing behind   anterior  corner   of  eye,    an  ascending  streak  broadly 
rising  on  cheek  and  narrowing  forward  to  just  over  eyes  and  not  con- 
necting with  nose  patch,  also  a  short  median  streak  between  ears,  pure 
white.    A  sparse  patch  of  long  bristling  white  hairs  guards  the  open- 
ing of  the  ear.     Two- thirds  of  the  tail  colored  like  the  back,  distal 
third,  black.    Tail  two -fifths  of  length  of  body,  very  slender,  sparsely 
haired,  the  terminal  pencil  short. 

5^?/ W.— (Post-palatal  and  post- frontal  regions  missing)  intermediate 
in  general  configuration  between  frenatvs  and  xanthogetiys;  in  size 
very  near  the  latter.  Mandibles  very  massive  and  short ;  dentition 
also  massive  and  crowded.  The  sudden  post-orbital  expansion  of  an- 
terior portion  of  brain- case  indicates  that  part  to  be  relatively  larger 
and  more  inflated  than  in  any  other  of  our  weasels,  resembling  most  in 
this  character,  erminea.  Inner  lobe  of  last  upper  molar  slightly  nar- 
rower transversely  than  outer  lobe,  the  tooth  standing  at  an  oblique 
angle  to  the  longitudinal  diameter  of  the  skull;  in  all  the  allied  forms 
these  proportions  are  reversed  and  the  last  molar  is  at  right  angles  to 
this  diameter.  In  xanthogeny.^  the  inner  lobe  is  often  twice  the  dia- 
meter of  the  outer  lobe.  In  penhiAvlcr  the  longest  diameter  of  the 
firet  upper  molar  is  at  an  angle  of  45  with  that  of  the  second  molar 
and  at  right  anglet^  with  that  ot  the  premolar  ;  in  the  other  species 
the  first  and  second  molar  diameters  are  generally  in  the  same  line, 
never  departing  from  it  more  than  15°  and  this  diameter  of  the  pre- 
molar is  never  deflected  from  that  of  first  molar  more  than  20°  in 
fr«»a<iw  and  erminea,  nor  more  than  45°  in  xantliogenys. 

While  the  skull  of  peninstilfa  is  one-third  smaller  than  that  of /rc- 
^^  of  same  age,  the  upper  first  and  second  molars  are  as  large  as 
those  of  largest  frenatu^  and  absolutely  stouter.  Upper  and  low^er 
^ines  short  and  stout,  the  lower  so  massive  biisally  as  to  crowd  the 
incisors  into  a  double  row,  the  second  incisor  of  each  mandible  being 
forced  back  of  the  other  four,  wlricli  form  a  solid  anterior  row 
unbroken  by  the  usual  crowding  forward   of  the  second  incisor  be- 
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tweea  the  first  and  third,  seen  in  all  other  species  of  the  Miudida. 
There  is  nu  symphyaiB  between  lower  canines  and  first  premolara.  the 
latter  over-lying  the  former  in peiiiiwiilir  and  the  second  lower  molar 
is  relatively  as  large  aa  iu  the  upper  scries.  Viewed  laterally,  the 
mandibles  ot  peiilitiiiilie  describe  a  nearly  i>erfect  half  ring  due  to  the 
great  outer  convexity  of  the  ramus,  its  rounded,  compressed  angle 
and  abrupt  upward  anterior  curve.  The  ramus  is  also  very  thick 
(laterally)  for  its  width  (perpendicularly),  the  former  dimension  at 
the  base  of  second  molar  is  greater  than  that  of  largest  fre»atitr  while 
the  latter  dimension  is  one-third  less.  In  peniimiilfE  the  width  (hori- 
zontal) of  the  articular  process  of  mandible  is  relatively  much  le» 
than  we  find  it  in  freunin.-<  and  xfii't/wyemif,  in  this  approaching  er- 
minea,  but  it  is,  as  in  other  parbd,  relatively  stouter  tliao  iu  any  of 
til  em. 

jI/wmu r^Himfs"  (from  stuffed  skio):— Total  length,  376;  tail  verte- 
bra (verlebne  remaining  in  skin),  100;  bind  foot,  40;  pencil,  It!. 

Skull — Poetenor  base  oi  incisors  to  poet- palatal  notch,  18.7;  length 
of  nasals,!);  interorbilal  constriction,  10.7;  articular  process  of  man- 
dible to  anterior  base  of  incisor,  2(i;  height  of  coronoid  proceas  from 
angle,  12. 

My  exaniiiiatjon  of  the  skulh  of  the  above  mentianed  apecisB  ' 
makes  it  apparent,  not  only  that  the  Florida  animal  is  distinct  from 
its  allies  iu  tlie  United  States,  but  that  xunthogeny*  should  l>e  classed 
as  a  good  species,  separable  froni  f renal  iik  not  only  in  external  but 
in  cranial  characters.  The  relationships  between  freiialiui  and  bra- 
silieim^,  of  which  some  authors  make  it  a  sub-species,  I  am  unable 
to  discuss,  from  lack  of  material.  XiintUugeiiyx,  In  addition  to  its 
constant  and  well  known  color  differences,  may  be  cranially  separated 
iron\  freiiatii't  of  same  age  by  the  <lecidedly  and  constantly  smaller 
si/.e,  the  relative  shallowness  an<i  flatness,  the  greater  relative  width 
to  length  and  the  sudden  constriction  of  the  skull  behind  the  supra- 
orbital processes.  The  pterygoid  fossa  is  also  relatively  shorter  and  ' 
both  absolutely  and  relatively  wider  than  in  freiiatm.  The  length  of 
largest /rt'im/ii,'.  skulls  is  54,  while  that  of  the  largest  xanthogeiiyn 
is  46. 

A  stnfTcd  specimen  of  this  new  weasel  was  sent  by  Mr.  Dickinson  in 
February,  lf<SI4.     So  far  ascwi  lie  determined,  this  is  the  first  instance 

•All 
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on  record  of  such  an  animal  from  Florida.    Fortunately,  the  anterior 
half  of  the  skull,  including  the  perfect  jaws,  were  within  and  at- 
tached to  the  skin.     These  were  extracted  and  confirmed  my  suspic- 
ions, excited  by  the  peculiar  external  characters,  that  the  animal  was 
a  nondescript     As    will   be  seen  in  the   diagnosis,    it    combines 
the    characteristic    color- pattern    of    the     P.    hraaillerviUi    group 
with  the  colors  and  relative  measurements  of  the  erminea  group. 
This  weasel  was  captured  in  the  woods  by  a  cat,  in  Pasco  County, 
Florida,  at  **  Hudson's,''  14  miles  north  of  Tarpon  Springs. 

8.  Intra  hudioniOA  (Lacepede).    American  Otter. 

The  otter  is  abundant.  Quite  a  number  of  their  skins  and  furs 
have  been  sent.  The  latter,  large  and  prime,  bring  little  over  five 
dollars  in  the  Philadelphia  market,  owing  to  the  scant  pelage.  The 
average  color  is  even  darker  and  more  glossy  than  in  the  highly 
prized  pelts  from  the  northwestern  States. 

S.  Proeyon  lotor  (Linn.).    Baccoon. 

A  large  series  of  furs,  skins  and  skulls  of  this  abundant  animal 
have  passed  through  my  hands.  They  show  the  Florida  coon  to 
be  when  young,  almost  exactly  the  same  color  as  average  adults 
(torn  the  Middle  States.  As  they  increase  in  age  a  strong  suffusion 
of  orange  brown  becomes  pronounced  on  the  back,  rump  and  tail. 

In  Dr.  Allen's  paper  (sup.  ciL,  p.  170)  P.  hemandezii  is  made 
ft  synonym  of  lotor.  An  exceptionally  large  series  of  skulls  from 
Florida,  the  Middle  States  and  the  Northwest  shows  the  following 
specific  differences,  based  on  six  typical  adult  specimens  of  each 
ttriea. 

!•  Zygomatic  width, 

^  Ekiidlar  length, 

3.  Inter-orbital  constriction, 

^  Ratio  of  first  meas.  to  second, 

^'  Ratio  of  third  meas.  to  second. 

In  hemandezii  there  is  no  ridged  occipital  crest,  generally  present 

ui  older  examples  of  lotor;  the  mandibles  are  heavier  and  stouter, 

roore  widely  separated  to  accommodate  the  great  width  of  brain  case, 

^d  broader  between  the  canines;  in  length  they  are  the  same  as  in 

lotor.  The  angle  is  more  produced,  narrow  and  angular  in  heniandezih 

"^  upper  molar  series  very  wide  for  their  length  and  decidedly 


P.  lotor. 

P.  hemandezii. 

63  to  72 

74  to  79 

98  "  104 

96  **104 

26  '*30 

20  "  24 

68 

77-4 

22 

28 

ISfi  I'lKiCKRIUNne  ttp  THE  ACAnBMY  OF  [1894. 

triangular,    in    lolor   the    molars  are  quite  aymnietrically  rounded. 
The  premolars  iu  liii.'  former  ore  large,  Btxongly  rooted  and  always    i 
present,  in  lohr  they  are  relatively  smaller  and   the  first  premolar    | 
often  crowded  oui~      Auditory  meatus  of  heiiiandezH  produced  like 
the  neck  of  a  flaak,  makingtransversediameter  of  bulla,- much  greater    * 
than  the  longitudinal,  in  lulnr  these  diameters  are  equal.  In  lolor  the 
median  attenuation  of  the  zygomatic  arch  ia  decided,  narrow  and  semi-     ' 
cylindrical ;  iu  liernniidezii  it  i»  slight,   the  malar  being  broad   and 
Btrap-like.    A  atronj;  and  constant  diflerence  between  Pacific  and  At- 
lantic Coast  specimens  is  the  much  greater  relative  size  of  the  brain 
and  brain-case  in  the  former,  esjtecially  in  the  anterior  breadth  and 
l>'reater  depth.     This  feature  causes  n  specific  difference  in  the  upper 
cranial  profile ;   iu  hmiaiiiltsii  there  is  a  gentle  continuous  rise  from 
nasals  to  the  fron to- parietal  suture  or  even  farther  back,  in  iolor  thie    / 
ascent  is  more  abrupt  to  the  interorbital  region,   which  is  tumid,  tol 
lowed  by  a  depression  and  rising  again,  giving  the  skull  an  imdulat- 
ing  profile. 

The  charactei^ given  by  Prof.  Cope  (Amer.  Nat,  Feb.,  1889,  pp. 
141—142).  as  distinguishing  lotnr  from  bcnianil^i  I  do  not  find  of  as 
constAni  value  as  those  above  given,  except  those  relating  to  the  latter 
species  nejir  the  Iwtlom  of  ps^  142,  notably  the  greater  prominence 
of  the  {>ost-orhitaI  processes  of  the  malar  and  frontal  bones. 

4.   lAtalBpha  borealii  '  pfeifferl  IGiiiKlUch).     Floriiin  Ri'd  BaL 

All  the  sjiecimens  of  this  bat  sent  from  Tnrjwn  Sprinp,  as  well  ai 
those  whi"!!  1  have  examined  from  other  jiarts  of  the  State,  are  uni- 
formly of  the  "  di-ep  cherry  red"  spoken  of  by  Dr.  J.  A.  Allen 
(mi]i,  ril.,  p.  173),  Dr.  Harrison  Allen  (Mon.  Bote.  N.  Amer., 
IKSCl,  p.  1411)  notices  the  same  peculiarity  and  refers  them  question- 
ably to  A.  pffiffcri  tiundlach,  (Monatab.  K.  B.  Akad.,  Berlin., 
1S61.  p.  152).  ' 

Dr.  (jundlach's  description,  which  is  full,  seems  to  answer  for  this 
llirm  very  well,  except  that  he  slates  the  roots  of  the  hairs  are  gray, 
whereas  in  Florida  specimens  liic  roots  are  black.  The  color  of 
pffifferi  is  said  to  bo  cinnamon  red  iu  iho  male  and  cinnamon  brown 
iu  the  female.  I  have  been  unable  lo  secure  sjiecimenB  of  the  Cuban 
form  for  comparison,  so  refer  ihe  Floridian  variety  to  it  for  the  pres- 
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ent  The  range  of  color  variability  of  the  Red  Bat  of  the  Carolin- 
ian fauna  never  approaches  the  character  of  that  seen  in  all  my  speci- 
mena  from  Tarpon  Springs.  They  fully  deserve  sub-specific  recog- 
nition, Dot  only  on  account  ot  their  decided  differences,  but  because 
of  their  constancy. 

5.  Adelonyoterif  fuiouB*  (Beuuv.)  U.  Alleu.     Brown  liat. 
Numerous  specimens  received. 

6.  Veapemgo  oarolinenaiB*  (GeotT. ).    (i(H>rgut  (Curuliiui)  Mm. 
Two  specimens. 

7.  lyetieejaf  humeralif*  Kaf.     liiifinetMiiu^'K  Hat. 
Three  (?)  specimens. 

8.  Veipertilio  gry^huB*  F.  Cuv.   Little   Bnmn    Hat. 

Several  specimens. 

9.  lyetinomns  brasilieniis  Is.  Gooff.    Hmzilian  I^it. 
Very  abundant 

10.  Scalops  parvai  Rhoads,  sp.  nov.  Typo  No.  14<J8,  ad.  9  ;  col.  S.  N.  Uhoads, 
Turpon  Springs,  Fla.,  Dec.  24,  1S93,  col.  by  W.  S.  Dickinson. 

Description. — Size  two-thirds  that  of  Scalops  (uiucUicuH ;  pelage 
much  coarser,  having  the  appearance  of  spun  glass ;  the  terminal 
fourth  of  hairs  silvery  brown,  basal  three- fourths  plumbeous;  chest, 
wrists,  muzzle  and  upper  head  orange  brown,  darkening  posteriorly, 
golden  anteriorly.  Feet  and  tail  coarsely  haired,  not  downy  as  in 
oquatieus.  Palms  wider  than  long,  the  contour  of  nails  evenly 
rounded  both  individually  and  collectively,  not  triangular  as  in  aqua- 
^^  Naked  snout  unusually  long  and  slender,  not  divided  at  its 
inferior  base  by  the  **  hare-lip  "  incision  seen  in  aquatleiis. 

SkuH — On  superficial  examination,  similar  to  aquaticm.  Relative 
d«pth  greater.  Orbits  relatively  larger.  Foramen  magnum,  viewed 
posteriorly,  ovate,  regular,  lacking  tricrenate  anterior  outline  always 
pwseut  in  adult  aquuticxim.  In  parvus  there  is  a  post- palatal  spur  not 
preBent  in  any  specimens  of  aquaiicua  I  have  seen.  The  cranium 
viewed  laterally  shows  an  evenly  ascending  and  more  highly  arched 
profile  descending  behind  much  more  abruptly  than  in  aqvxUieiiSy  in 


•  For  synonymy  of  thesi^  bats,  sec  Dr.  U.  AUcu'h  Bats  N.  Amer.,  1893. 


158 


[1894. 


which  the  prolile  is  inl«rrtipl«t)  by  iuterofbital  and  pftrieul  Hwclliii}^ 
Id  a/jiuitiens  tile  last  three  molars  average  aa  wide  aa  long,  in  pannm 
much  wider  than  long,  owin^  to  the  greater  relative  intrusioQ  of  their 
inner  anterior  cuBps.  In  aqtiathn^  the  first  premolar,  owing  to  euddea 
constriction  of  the  rostrum  at  that  point,  is  thrown  witliin  the  line  con- 
necting thecauitieaud  second  premolar;  in  jwi-kim  Uieee three  teeth  are 
in  regular  tile.  Mandihtiliir  dentation  in  parvus  relatively  wider  for 
length  tiirougliouC,  and  the  outline  of  teeth  more  augulorthan  iu  uy tio- 
IwuH :  tiie  hinder  section  of  la:3t  molar  in  parvus  is  less  than  linlf  the 
width  of  imterior  section;  iu  aiiKatiotts  the  sections  of  this  tootli  are  of 
L'qual  width  and  its  greatest  length  exceeds  considerably  its  greatest 
width,  while  in  piirvtif  the  trausvene  diameter  cqnals  the  longitudinal. 
Ill  the  lall«r  the  mandihular  ramus,  ob  in  the  case  of  I'utoriiu  peiiiit- 
utilie,  wliile  mueh  shorter,  is  absolutely  heavier  and  wider. 

There  isastroug  projecting  fhoulder  at  the  anterior  base  of  coronnid 
process  iu  pnrviii^uot  seen  in  aijualicm,  and  the  accessory  posterior  spur 
just  below  tip  of  coronoid  proc«%  in  the  latter  is  not  prtnent  in  ths 
former.     The  measurements  are  as  follows  : — 


Scalopt  lupuTiieMf, 


24 
21-5 


20 

16-5  ■' 


foufiv  of  Ijp 


lUplri 


"      parvus. 

117 

151 

6-5 

7-5 

Skull. 

Scahpa  aquaticiit. 

Total 
IcnKtli. 

;u-5 

length. 

27-1 

Iin^lth 

1« 

lut. 

8* 

H»n<1. 

aiidralU.  ?  '"l^b  15-7       7" 

"      panm«,  29.5        "23-4  15"       6-.S      19 

One  specimen  of  thi»  genus  hm  been  received  Irom  Mr.  Dickinmn. 
It  is  an  adult,  with  l«etii  well  worn,  showing  well  marked  spccifie 
characters  to  distlngui.sh   it  front  S.  aijualicM  and  its  closely  allied 
iorniB,  argeiitaliis  and  aiidralu.' 
11.  Bainrni  niger  I.iiin.     Soullioni  Vux   Siiuirirl. 

All  of  the  thirteen  specimens  received  are  remarkably  unitonii  in 
color  ior  so  variable  a  siH;cies,  being  of  the  light  gray  type,  with 
black  crown,  white  cars  and  nose  patch  ami  tawny  nnderparts.  One 
short  tailed  s[>eeimen  is  blacker  on  feet  and  legs,  the  Iwlly  rusty. 

'S/aiofls   u^iiafi.iis   aiis/iu/ii  I'liillmiiUI.    lillli.    .AluiT.    Mils.    S.  H..     ISW 
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18.    Seiunii  earolinenfis  Gmel.    Gray  Squirrel. 

Abundant  and  presenting  but  slight  variability.     No  melanistio 
examples  reported. 

IS.  Beinroptems  volaoella  (Pallas).    Flying  Stiuirrel. 

Five  specimens  of  this  species  are  of  special  interest  as  they  ap- 
pear to  be  the  first  to  go  on  rec*ord  from  Florida.  They  present  no 
characters  in  either  old  or  young  which  are  not  nearly  duplicated  by 
specimens  from  the  Middle  States. 

11  Geomyf  tnsa  Ord.    Florida  Gopher. 

Thirty  specimens  of  all  ages  do  not  present  the  plumbeous  color 
variations  so  strongly  marked  in  G.  hurmrim  (Shaw).  They  are  not 
as  Tariable  as  a  like  series  of  Sitomyn  aviericanun,  such  differences  as 
appear  being  due  to  ordinary  results  of  age  and  season.  One  very 
large,  old  male  is  uniform  bright  rusty  above  and  hoary  fulvous  be- 
neath. The  rest  are  darker,  the  rusty  mainly  confined  to  sides,  with 
a  duskier  dorsal  stripe  and  hoary  plumbeous  belly.  The  naked  yel- 
lowish tail  invariably  has  a  mahogany- c»oloreil  tip  and  averages  half 
the  length  of  head  and  body.  Some  females,  apparently  only  half 
grown,  were  nursing  young. 

15.  Mot  dedunaniia  Pallas.    Norway  liat. 

16.  Mot  alexandrinai  GeoiT.    fiouf  Kat. 

17.  Mot  mmouliia  Linn.    House  Mouse. 

With  exception  of  the  Nor^vay  Rat  these  old-world  species  are 
very  abundant 

II.  Sitomys  ameiioanai  gofiypinai  (LeCJonte).    Pine-woods  Deer  Mouse. 

A  series  of  thirty  Tarjwn  Springs  specimens  show  no  mentionable 
<lifference8  from  those  of  northern  Florida.  Two  skins  have  a  pre- 
vailbg  dark  sooty  suffusion  of  the  under  parts  which  at  first  sight 
^ould  indicate  a  specific  difference,  but  it  is  probably  due  to  their 
readence  in  a  recently  burnt  clearing.  In  young  specimens  the  gray 
«  more  hoary  above  than  in  typical  americiinuA  and  the  underparts 
«re  more  plumbeous,  lacking  almost  entirely  the  pure  white  of  lower 
head  and  neck  seen  in  young  amerlcami^, 

W.  Sitomya  niyeiventria  subgriseuB  (1)  Chapman.    Pigmy  Deer  Mouse. 


*Bull.  Am.  Mus.  N.  Hist.,  II,  1889,  117 ;  ibid.  1893,  Art.  XX 


ISO  pKocKEnrNOfl  of  this  acaphmv  op  f  !8fl4. 

SpecimeuH  of  a  small  wliite-tboled  mouse,  whicb  are  at  present  re- 
ferred proviBioiially  to  this  race,  were  received  fnmi  Tnrjioii  Bpritig» 
u  few  days  Ixifore  the  issue  of  Mr.  Chapman's  paper  on  mibgriitciu. 
These  were  sent  to  Mr.  Chapman  fur  comparison  and  he  pruuutiuced 
them  iutermediftte  between  uli'civeiiiri^  and  mb^riseii*.  Additional 
n|K!fimena,  mnkinji  in  all  seventeen,  have  since  been  received,  A 
(■omparison  of  these  with  Mr.  Cbapmao's  rather  brief  dia^osis  shows 
them  to  difler  from  nhmvcntr-U  iu  their  smaller  size  ;  from  xuliifriMiiJi 
in  the  uuiform  whiteness  of  the  belly  haire  to  their  roota,  and  fnim 
Iwth  forms  in  their  uni-colored  and  nearly  naked  tails,  which  strik- 
ingly resemble  those  of  Geomyn  liiza,  Owin^  to  my  inability  to 
M-cure  n  loan  of  the  type  aeriea  iu  the  |ioBsesiiion  of  the  American 
Museum,  a  critical  comjuii'ttMu  of  these  dilfereuces  caunol  now  Ite 
iniule.  They  appear,  however,  to  represent  at  least  a  aub-epeciSc 
variation,  and  a  study  of  tbe  cranial  measurements  strongly  Hupports 
ibiw  view. 

Mr.  Dickinson  writes  me  that  these  mice  "were  taken  in  a  culti- 
vattnl  field  near  the  head  of  Anelole  Uiver,  iu  Pasco  County.  They 
make  a  burrow  from  two  ti)  three  feet  lon^  and  ten  to  eighteen  inchee 
deep,  at  the  bottom  of  which  is  fouud  the  neat.  They  also  have  a 
second  passage  through  whicb  to  escape  from  their  enemies  in  case  of 
pursuit;  Ihc  millet  of  this  is  hi.Mfii,  nJ^ptl^eully  lackiim  threc-iiiiiir- 
lers  of  an  inch  of  i>enetratin^'  the  surface  of  the  ground.  When  a 
switch  is  inserted  they  ])ush  tiiroiigh  this  secretontlet  and  often  eiicape. 
In  captivity  they  are  cannibals." 
BO.    Oryiomy*  paluittia   aatalor  C'Uapiiiuii.     Fliiriiiii  liiw-liolcl   Moii.si>, 

One  siiecimen  sent.  A  series  of  this  form  from  the  Gulf  Coast 
would  lie  of  interest  lo  coinpan.^  with  those  ot  northern  Florida  and 
Texas,  but  1  have  Iveen  unable  to  secure  (hem. 

21.    Sigmodon  hispiduB  littoralia^   ('/)  Cliii[iiii:iii.     Fli>riilii  Dilton  Riit. 

Of  tbe  five  speciuLens  of  Cotton  Kat  (three  adults,  two  young) 
scut  from  Tar]>ou  t^prings,  two  very  ohi  individuals  are  strikingly 
dilicreut  froiu  typicid  hl^pUhi'  and  are  evidently  similar  to  the  '  ■  No. 
\,4iH)"  from  I'ine  Ishiml,  mcnlioned  by  Mr.  Chapman  iu  his 
d<scription  of  /i7A>™//- :i^   l>ein-    tiuhli   jin.yer    ihiin  the  Ciiinesvillo 
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s^pecimens.  They  are  also  grayer  thau  8[)ecinieiis  from  Indiau  River 
loaned  me  by  Mr.  G.  S.  Miller,  Jr.  They  are  likewise  much  larger, 
as  the  following  table  of  measurements  will  show  : 

Body.  Total  lenjnh. 

^gnwdon  /«>ptV//w,  262 

liWmilU,       275 
mib8p  f         288 

Skitti  'YiAi^i. 

OKULL.  \^y^^^^^^, 

^ymoilou  hij*pidus,  35 'J) 

**     litfamlis,  35-5 
"     subsp?      38-5 

In  hi^dtis  the  ratio  of  total  length  to  zygomatic  vndih  is  56*5  in 
littoralU  57*2,  in  the  Tarpon  Springs  specimens  51*4. 

A  later  specimen  from  Mr.  Dickinson  is  very  similar  in  every  fea- 
ture to  typical  hixj)idii4i  from  North  Carolina,  being  browner  than 
typical  littoralls  and  quite  as  small,  though  nearly  adult.  The  receipt 
of  this  specimen  has  induced  me  to  defer  separating  the  southwestern 
fonn  until  a  large  series  is  at  my  disposal  from  this  region.  These 
two  gray  Cotton  Rats  from  Tarjxon  Springs  are  either  abnormally 
large  and  the  small  one  abnormally  brown,  or  else  there  are  two 
species,  the  smaller,  true  hispldus,  the  larger,  unnamed.  Such  a  con- 
<iitioo  of  affairs  is  not  impossible,  the  former  being  an  inhabitant  ot 
the  inland  fresh  water  marshes,  the  latter  frequenting  the  maritime 
shores. 

K>  Beithrodontomyi  hnmilis  (subsp?)   Aud.  <&  Bucb.    Han'cst  Mouse. 

One  specimen  received.  I  do  not  find  any  record  of  this  mouse 
from  Florida.  The  specimen,  if  characteristic  of  the  form  inhabiting 
Southern  Florida,  represents  a  race  as  different  from  the  northern 
type  as  other  of  the  Florida  Murida\ 

The  specimen,  while  apparently  full  grown,  is  not  fully  adult  and, 
ID  the  ho|)e  of  securing  more  specimens,  further  description  is  now 
<ieferred. 
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iiig  and  gro\vth  retuniit  the  : 
Though  long  salisfietl  tliat  tliis  ilin^^i 
wrong,  aiiii  that  tlit're  iit^ver  hiid  h 
have  not,  unlil  niiw,  heeii  alile  tu  |h^ 
constructeil  <iu  uue  plau  ;  ami  that  ii 
<loe9  not  need  the  thenrelical  concepl 
to  account  lor  its  chanifter. 


coittbibutions  to  life  histosies  of  plants.  ho  xi. 

bv  tiiohas  meehan. 

On  the  Morpholouv  op  Bractlsws  Inflorescexce. 

Id  various  papers  I  have  given  illuBtrationa  to  dcmunatrate  that  llie 

variety  of  iiiflorea(«nce  known    as  extra- axillary    resulu  from  the 

sudden  arrestiition  of  a  growing  ehoot,  and  the  imnieiiiate  growth  of 

the  axillary  bud,  which  pushes  aside  to  a  lateral  poi^itioi]  the  former 

leader  and  eflectually  takes  its  place,  only  to  be  Itself  pushed  a^ide 

hy  another  developing  axillary  bud,  when  the  proper  time  fur  that 

development  has  arrived. 

Although  this  explanntioD  ib  fully  satisfactory  so  tUr  as  brskcleated 
inflorescence  is  concerned,  it  does  not  explain  the  morphology  of  tlia 
naked  flowered  class,  the  exact  nature  of  which  has  never  been  de- 
termined, and  which,  hitherto,  J  have  never  beeo  able  to  understand. 
One  has  only  to  read  the  chapter  on  " Inflorescence  "  in  "Sach'a 
Text  Book  "  (English  edition,  p.  519  and  following)  to  learn  how  con- 
fused and  un philosophical  are  prevailing  notious  concerning  the  na- 
Iiii-e  of  the  various  forma  of  infloi-escence.  That  "  RoraginaceiE 
and  SolanaceiL'"  present  an  inflorescence  determined  by  "  the  re- 
peated dichotomy  of  an  axillary  bud,"  is  letter  expressed  by  my 
proposition  that  it  is  determineil  by  "  the  a.ssumption  of  leadership  by 
the  axillary  growth  ;"  but  though  it  is  clear  to  Sachs  tliat  "  the 
ultimate  floral  axes  or  jwdicels  of  the  flowers"  are  "  not  axillary 
in  Aroidea;,  Cruciferiu,  Ac,"  he  still  insists  "that  every  inflor- 
escence originates  from  the  normal  terminal  branching  of  a  growing 
axis,"  "It  bracts  are  conspicuously  developed,  the  lateral  axes 
arise  in  their  axils;  if  they  are  inconspicuous  or  abortive,  the  lateral 
axes  of  the  inflorescence  are  not  axillary,  but  their  mode  of  braneh- 
!  as  if  the  bracts  were  present." 
finosis  of  naked  intlorescenee  was 
bei'U  theoretical  bracts  tu  abort,  I 
,'e  that  inflorescence  is  not  all 
1  inflorescence,  in  particular, 
i)t'  bracts  and  axillary  buds 
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In  Saxifragaceso  most  species  are  characterized  by  bracteated  iii- 
florescence,  but  there  is  a  small  section,  of  which  Saxifraga  criisdfolia 
is  the  type,  which  has  naked  cymes.  With  one  species  of  this  sec- 
tion before  me,  S.  cordata,  it  was  evident  that  so  wide  a  departure 
from  the  rest  of  its  family  could  not  be  explained  by  any  conception 
of  axillary  branching,  such  as  a  bracteated  character  involves. 
Abortion  of  the  bracts  could  not  by  any  i)ossibility,  have  occurred. 
Neither  oould  my  own  proposition  of  the  pushing  aside  of  a  terminal 
axis  by  the  growth  of  an  axillary  bud  have  any  place  in  this 
arrangement  After  many  days  of  observation,  thought,  and  com- 
parison, the  manner  in  which  the  in  florescence  was  formed  became 
80  clear,  that  the  only  surprise  was  that  it  had  taken  so  many  years 
to  diflcover  it 

The  inflorescence  of  these  Saxifrages   is   formed  simply  by  tlie 

elongation  of  the  petioles  and  coalition  of  the  stijyulei^;  the  branchlets 

and  the  flowers,  unth  their  pedicel s^  are  modifications  of  the  leaj- blade; 

the  veins  forming  the  pedicels,  and  the  flowers  proceeding  from  buds 

formed  at  the  apex  of  these  veins. 

It  is  not  necessary  to  go  into  close  details,  as  the  suggestion  once 
given,  any  one  with  one  or  several  plants  l)efore  him  can  see  that  this 
is  the  fact.  The  bud  scale,  enclosing  the  embryonic  flower  sca|)e  is 
the  enlarged  and  dilated  base  of  a  leaf,  which,  at  the  end  of  the  past 
growing  season,  develoi)ed  so  far  only  as  to  form  this  scale.  When 
the  growing  season  arrives,  this  scale  is  rejuvenated,  and  increases  a 
little  in  size,  but  the  next  one  to  elongate  is  perhaps  double  the  length, 
with  no  increase  in  width.  The  next  is  still  longer  and  narrower, 
with  an  imperfect  leaf  blade  just  beneath  the  apex.  The  perfect  leaf 
blade  at  length  ensues,  with  a  still  greater  elongation  of  the  dilated 
^,  which  we  might  now  almost  call  the  stipular  portion.  The 
next  following  has  an  inch,  or  sometimes  more,  of  a  petiole  between 
the  apex  of  this  stipular  portion  and  the  leaf  blade,  still,  however, 
with  the  apex  of  what  would  have  been  a  bud-scale,  apparent.  It  is 
important  to  note  this  projection  as  furnishing  the  key  to  w^hat  fol- 
lows. The  flower  stem  now  pushes  up,  wholly  leafless,  but  as  the 
lower  branchlet  of  the  cymose  inflorescence  develops,  we  see  the 
^P^  before  noted  in  the  axis,  and  by  furtlier  observation  nuiy  trace 
on  one  side  of  the  main  stulk,  a  ridge  evidently  formed  by  the  over- 
lapping outer   edge  of   the  coiled  stipule.     Succeeding  branchlets 


164  I'liiXTKKOiNds  Of  TiiB  ACADBHV  uf  [1894. 

i^liuw,  hui  in  a  Icae  decree,  the  same  arran^meut.  'I'lm  numerical 
onter  of  the  secoudary  branchleta  of  the  inflorisfenco,  suiil  their 
geui'ral  divergeiRie  aud  airang^ment,  correspond  well  with  the  niain 
bnuichlet^  of  the  veius  iii  the  leaver,  leaviair  no  dotiht  in  the  miod 
of  the  thoughtful  observer  of  their  iiiorphcilogical  identity. 

Takiug  a  glance  at  what  occunt  in  other  plants  there  ia  analogy 
tor  the  view  here  taken.  Some  Begouiaa  form  leaf-huds  at  the 
end  of  their  leading  veinletf,  as  do  many  ferns;  and  a  well  knuwo 
plant  in  cultivation.  Brijophylliun  i-nljirinujit,  is  increased  mainly  by  i 
such  buihi.  Morphologically  there  is  no  difierence  between  a  leofr 
bud  and  a  flower- bud.  so  that  we  may  reasonably  esjieet  flowers  tO' 
appear  where  leaf-buds  may  esii^t.  And  in  other  respects  liryit' 
pkytlum  fortifies  the  jxieition  assume<l  ior  the  Saxifrage.  The  leaves 
appearing  at  an  early  stajre  of  growth  are  entire,  and  formed  luuuh 
as  we  find  iheni  in  Siixifi-agu  cordiiUt  but  as  the  flowering  stem  pro- 
gresses towards  the  flowering  stage,  the  newer  leaves  become  divided, 
and  tritbliate — Uiat  is  Us  say.  the  veins  are  comparatively  destitute  <rt 
their  normal  cellular  covering,  and  are  on  their  way  Xo  become  tlie 
jwdicels  we  find  in  the  iuHorescence  of  the  Saxifrage. 

I  may  conclude  by  reaffirmiug  the  proposition  already  presented,  , 
that  nature  does  not  depend  on  one  melhod  only  as  u  plan  for  the 
forniutiou  of  inflorescence;  thai  in  Snxijrnija  iiirdiilii,  and  probably 
in  bmctless  inflorc8ceni.'e  generally,  the  elongation  and  coiling  ot 
stipules  or  the  dilated  bases  of  leaf-stalks  form  the  main  axis  or  stem  ; 
and  the  leaf-blade  the  brunches,  branchlets  and  flowers. 

On  Puri'i,i:-Lkavi:i>  Plants. 

A  large  number  of  plants  occiisionnily  produce  individuals  with 
reddish  or  purple  leaves.  These  are  priipiigated  l>y  uurserymeu, 
aud  are  known  in  gardens  a.-;  ''blood-leaved"  trees  and  sbrnlts. 
Thus  we  have  blood-leaved  oiik.  syenmore,  beech,  barberry  mid 
many  othei's.  I*er|)etuate(l  by  urnfling,  these  retain  the  blood- 
leaved  character  through  life,  no  variation  from  this  cbamcteristic 
havin;:  been  phiced  on  record. 

No  attein|)t  lo  expliiin  this  ecrctitriciiv  si'eiiif- to  have  Ik'Cu  made. 
It  is  well  to  place  lo^'elher  fai-i,-^  iliai  may  ultinialely  lead  to  an  ex- 
plamition. 

In  flower    piiinlin-s  lli<>  h>;ivi-   iiud  vcu'ctutive  |)iLiIs  i)f    plant.^  are 
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wotlly  repreaented  of  a  unifom)  tint  of  green,  but  the  real  artist 
vill  tell  us  that  there  ia  BeUloin  lacjcing  a  shade  of  brown  or  purple 
in  Bome  portioDs  of  leaves  and  branches  that  are  in  the  highest  cou- 
iiliwia  of  vigor.  The  stronger  growing  shoota  of  the  well-known 
^Kj  juponica  are  always  of  a  l>right  rosy  brown,  only  in  those 
"boot*  growing  in  the  interior  of  the  plant,  in  partial  shade,  is  the 
bfown  tint  wanting.  In  the  blood-ieaved  beech,  the  interior  half- 
Kirved  leaves  have  little  of  the  brown,  and  the  more  vigorous  the 
upo«ed  branches  are,  the  deeper  is  the  shade.  Blood-leaved  trees 
llieniseJves  are,  on  the  whole,  more  vigorous  tiian  the  normal  green- 
leaved  forma  from  which,  in  the  langu^e  of  the  nurseryman,  they 
originally  "sported,"  There  is  little  doubt  that  in  some  unknown 
■»y,  a  vigorous  vital  power  is  accountable  for  the  blood-leaved  char- 


A  remarkable  variation  in  the  blood-leiived  form  of  the  common 
"■hite  bitch  has  recently  occurred.  Some  twelve  years  ago,  a  small 
plant  VBs  received  from  France.  Some  half  a  dozen  were  rtused 
"'"'I  il  by  grafting  on  a  closely  allied  species,  Bttula  pnpuUfoUa. 
From  the  ends  of  some  of  the  iowerniosi  branches  in  two  of  these 
''Ws  branchleta  with  the  ordinary  foliage  of  Betiiln  aiha  have  ap- 
peared. The  dark  "red"  or  pnrplish  brown  color  of  the  leaves 
pervades  the  bark  as  well.  In  the  reversion  instanced  not  only  the 
leaves  but  the  brnuchea  have 
mimed  tlie  normal  green.  It 
>a  interesting  to  note  that  the 
rereision  is  not  completed  nt 
once.  The  dark  color  firet 
eeetns  wanting  in  limited  por- 
tiwBof  the  bark  as  the  growth 
proceds.  At  times  the  green 
PW  widens,  then  again  lessens 
in  leni^h  and  width.  In  one 
•we  the  dark  portion  extends 
"  a  hair  line  for  four  inches 
upwardly  before  it  finally  dis- 
"Ppears.  In  one  ease  half  the 
leaf  ia  purple,  the  other  half 
peen.     There  is  no  gradual  si 
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but  tlie  lilies  nre  distiactly  drawn  where  one  tint  eode  and  the  other 
liegins. 

Wlien  these  phinta  weiv  graftwl  orig^onlly,  one  of  the  grafts  one  year 
old  wns broken  etimiiletely  off.  The  stock  pushed  out  a  branch  of  the 
biood-leaved  fiirni  at  n  luneiUiTablp  dialanct'  down  from  the  poin* 
at  which  the  graft  had  lieen  insprtetl,  a  note  of  which  was  made  at 
Ihp  time  in  the  "  Kotiuiicai  Giusetle. "  This  branch  was  of  the  saiue 
gpedes  us  the  parent,  lirtitln  /dim,  and  not  Befuln  popvlifulia,   the 

We  may  conclude  from  these  observations,  that  whatever  the  Inw 
may  be  whi<;h  induces  thi?  change  of  color  from  the  normal  green  to 
the  blood-leaved  condition,  the  change  is  effectcil  in  an  original  single 
eel!  or  nucleus  of  the  seed,  and  that  the  aul>se<|ueiit  cellw  carry 
along  the  peculiarity  of  the  mother  cell  through  the  whole  life  of  the 
tree.  It  is  further  evident  that  it  is  an  additional  character,  and  not 
a  change,  us  when  the  i-cll  parts  with  it,  a*  in  the  case  of  the  birch 
dtei],  growth  goes  im  juat  as  Iwfore,  lu  (he  case  of  the  branch 
coming  out  below  the  point  of  onion  with  the  stock,  we  learn  that 
the  reproduction  of  daughter  cells  from  a  mother  cell  can  take  place 
downwardly  as  well  as  in  other  directions,  and  that  bud*  and  bmncltfs 
ain  he  produeed  from  an  iirlffiiiaf  eell.  There  is  no  distinction  in 
nature  between  an  axis  and  a  leaf.  They  can  both  originate  when 
tho  conditions  favor,  from  a  single  cell,  in  any  part  of  the  plant. 

On  the  Okkhn  or  tin-:  Apil^al  Cell. 
When  treating  of  plant-tissues  much  has  been  said  of  the  puiiHiiiii 
rer/KtcUi'iiii^,  and  the  uoccssity  of  a  ]>re-cxiMting  apifal  cell  before  a 
branch  can  l)e  formed.  It  does  not  seem  to  be  conceded  that  any  cell 
may,  in  an  early  stage  of  exislcna^,  produce  a  separate  apical  cell, 
capable  of  becoLuiug  the  pareutof  a  brauch,  whenever  the  exigencies 
of  the  plant  require  il.  Hut  I  have  had  abundant  evidence  that 
the  primary  nieristein  or  cambium  tissue  can,  in  emergencies,  easily 
produce  apical  cells  front  which  bu<ls  and  branches  ciin  proceed.  1 
have  sw^n  nimien>us  ciises  of  horse  chestnuts  /Kicujit*  Jlijijioras- 
laiinm,  Osngc  orange,  Mu-bii-n  mi  rani  liiai.  and  Ciittonwood,  Pipiilitx 
mim'difern,  cut  down  in  the  winlcr  lime,  that  made  buds  and  hrancheii 
from  llic  {■ambiuni  tissue  formed  the  pre**diiig  year,  along  the 
wliole  circumference  of  the  tree  stumii.     Hujulrcds  of  cells  from 
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this  tiasae  would  attempt  to  form  shoots,    many  naturally  being 
crowded  out,  but  enough  finally  making  a  growth  to  present  a  minia- 
tui«  forest     The  most  remarkable  case  of  this  nature  came  under 
my  observation  in  1893,   and  relates  to  two  large  Carolina  Cotton- 
woods,  Populus  monilifera,  standing  on  the  sidewalk  at  the  comer 
of  Greene  and  Harvey  Streets,  Grermantown.    About  the  time  of  the 
unfolding  of  the  leaf,  a  horse  had  gnawed  away  the  bark,  exposing 
the  wood  for  a  space  of  nearly  a  foot  in  diameter.     About  midsum- 
mer, when  the  new  cambium  layer  was  being  formed,*   hundreds  of 
buds  developing  to  leaves  and  branches,  appeared  from  the  edge  of 
the  whole  exposed  surface  of  the  new  layer.     It  was  a  remarkable 
sight  that  a  layer  of  tissue,   usually  content  to  cover  a  wound  with 
uew  wood,  should  at  the  same  time  seem  to  be  covered  with  scores  of 
what  one  would  call  seedling  trees  if  they  had  been  at  the  surface 
of  the  earth. 

It  must  be  well  known  to  observers  of  trees  which  have  had  large 
branches  sawn  of!,  that  numerous  buds  producing  branches  will  push 
through  the  bark  of  the  stump  near  where  the  upper  portion  was  cut 
sway,  proceeding,  of  course,  from  the  primary  meristem  tissue  which 
must  have  had  the  power  to  produce  the  necessary  apical  cells  tor 
this  bud  formation.  But  it  is  not  often  that  the  same  power  can  be 
evidenced  by  similar  growths  from  the  exposed  portions  of  wounds, 
88  the  observations  here  recorded  aflord. 

The  Fall  of  the  Leaf  in  the  Holly. 

Near  Philadelphia  the  spring  growth  of  the  American  Holly, 
/fep  opaca,  occurs  in  May.  Simultaneously  with  the  appearance  of 
the  new  growth  the  ground  is  strewed  with  fallen  leaves.  I  have 
thought,  in  common  with  most,  if  not  all  observers,  that  the  swelling 
of  the  new  growth  dislodged  the  old  leaves,  just  as  it  seems  to  do  in 
the  case  of  oak  or  beech  leaves,  where  leaves  that  happen  to  remain 
^  on  the  branches  all  winter,  drop  when  the  new  growth  occurs  in 
spring.  To  my  surprise  I  find  that  this  is  not  the  case  in  the  holly. 
After  the  copious  fall  already  referred  to,  it  is  found  that  most  of 
the  fallen  leaves  were  those  of  last  year.     Two-year-old  leaves  on 


*  I  have  shown  in  the  ProceodiiiKS  of  the  Awuh-my,  1H6«,  pp.  292-203,  that  it 
•*  only  aboat  that  time,  in  this  tree,  the  tissue  known  as  the  eanibiiim  layer  is 
fomed. 


I'ROCEEDniOS  OP  THB  ACADEMY  OF 

the  troe  ure  nl)Uiid(uit  Somi'  of  tbeee  are  among  the  falleo  ones, 
but  few,  a}ipftrontly,  in  proportion  to  those  from  aniang  the  liist 
Bcftsoii's  growth,  There  is  no  fixed  order  io  the  dropping  of  tlie 
leftvee.  Ou  a  hranch  with  say  ten  last  year's  leaves,  it  may  be  the 
first,  fourtli  or  fifth  in  tiie  order  of  {frowth,  or  it  may  l)e  a  few  of  tlie 
Inter  ones.  In  srinie  cases  all  of  thi'  last  year's  growth  will  fall 
from  the  branch,  leaving;  a  few  healthy  Iwives  below  of  the  year 
previous  to  the  last.  These  will  probably  fall  io  n  natural  manner 
Inter  in  the  season. 

Just  here  arises  the  question;  What  is  the  "  natural  manner"  mS 
the  fall  of  the  leiif?  If  a  hninch  of  any  tree  be  broken  off  liefore. 
maturity,  the  leaves  dry,  but  remain  attached  to  the  parent  branch. 
There  is  no  "fall  of  the  leaf"  in  thLi  oane.  On  the  same  branch, 
if  it  had  been  left  on  the  parent  stt^m,  the  Ifaf  would  have  formed 
oork  cells  hi  the  junction  uf  petiole  and  «tem,  and  have  fallen  by  mere 
disarticulation  at  that  point,  in  due  i?eason.  Histology  has  taught 
us  that  cork  ci^IIb  are  difiereu  tiated  from  other  tissue,  but  the  man- 
ner in  which  this  has  l>eeu  brought  about  has  not  been  demonstrated 
BO  far  as  the  writer  is  aware.  It  has  liecn  thought  that  the  following 
observatious  in  connection  with  this  snbject  may  at  least  direct 
thought,  if  tbey  throw  little  direct  light  on  the  subject. 

On  the  lenves  of  the  holly  whii-h  arc  Io  iiill.  one  or  morp  small, 
black  blotches  underneath  the  epiderm  apj>ear  here  and  there,  being 
appannt  Imth  on  tlii  up|>er  and  under  surface  of  these  leaves.  At 
thi--  S(a.Mjn  the  iMiieuchiuii  takes  on  a  \ellow  cast,  the  black 
blotches  howt\er  rctainmg  their  iharacter  Disarticulation  then 
follows  The  ha^es  which  are  perfeith  ^reen,  and  with  no  dark 
blotches  on  tbein  continue  lui  the  -tem  The  connection  lietween 
these  blotches  and  the  fall  ol  the  leit  i4  undoubted,  and  wc  may 
almost  a*  lognallj  '<iij  thej  are  eonnccled  Hith  the  formation  of  the 
cork  colli  \vhRh  act  diiecth  i"  disartn-ulution 

Tho*.  of  us  who  ha\e  had  a  wideexjwnence  with  living  v^etat ion 
ha\e  no  diftuulli  m  "urnniuig  thit  these  dark  blotches  are  of  a 
funjousdiaruter  M\  l  od  tiiind  (h.  i  muK  nt  mycologist,  Mr.  J. 
H  nils  (INewhehl  ^<^^  lei-a  ifUr  i  lUKruseiipic  examination 
of  Ihcn  fiillen  leine-  finds  evidnn  that  the  marks  .ire  caused  by 
a  riimuti  lunt;us  though  m  this  uid  -luiihr  iii-.tances  he  has  never 
liofii  able  to  ^'et  nearer  th.'   fiii't  th^ui  that  they  are  maiiifeslntioiis  of 
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aome  zymotic  organism  that  permeates  the  whole  structure  of  the 
individual  during  its  progressive  growth. 

I  have,  in  other  papers,  shown  that  the  bark  of  trees  is  not 
decorticated  in  any  mechanical  way,  but  by  the  growth  of  cork 
cells,  each  species  having  its  own  time  and  manner  of  development. 
In  some  trees  these  cells  become  active  on  bark  but  one  or  two  years 
old,  while  in  the  chestnut,  Castanea,  and  some  others  it  may  be 
twenty  or  more  years  before  any  sign  of  a  *  *  rough"  bark  appears, 
through  the  quiescence  of  the  cork  cells.  No  one,  as  I  have  already 
hinted,  seems  to  have  been  able  to  demonstrate  the  causes  which 
lead  to  these  varying  and  remarkable  results. 

In  the  case  of  these  holly  leaves  it  is  evident  that  they  do  not  fall 
in  response  to  the  requirements  of  any  definite  period  of  maturity, 
hut  that  the  cork  cells  which  provide  for  disarticulation  are  simul- 
taneous with  the  destruction  of  the  parenchyma.  This  is  apparently 
the  work  of  an  adventitious  agency,  not  essential  to,  but  in  some  way 
co-ordinate  with  the  regular  economy  of  the  plant. 

On  Bees  and  Honey-suckles. 

I  was  interested  to-day,  June  18th,  in  noting  that  while  a  few 
honey  bees  i)ersistently  collected  nectar  from  the  mouths  of  honey- 
suckles, by  far  the  larger  number  collected  from  the  fallen  flowers 

only. 

The  plant  was  Lonicera  japouicxiy    in  the  two  forms  known  in 

gardens  as  L,  brachypoda,  and  L.  fiexnosa,  both  intertwining  and 

flowering  together.     I  have,  in  the  past,  satisfied  myself  that  a  bee 

'^hich  starts  from  the  hive  for  pollen  pays  no  attention  to  gathering 

'^Gctar,  while  the  one  looking  for  nectar  collects  that  only.    Whether 

^"i  is  the  course  of  lal)or  for  that  trip  from  the  hive  only,or  whether 

'hese  |)articular  tasks  occupy  the  whole  day  or  more,  may  be  an  in- 

^'"eeting  question.     I  had  never  note<l  bees  collecting  nectar  from 

^len  flowers;  indeed  had  not  noted  that  fallen  flowers  had  nectar, 

^   that  the  attention  of  the  l)ees  to  them  gave  the  subject  a  double 

J'iterest 

The  flowers  are  white  when  freshly  opened,  the  next  day  yellowish, 

^he  following  they  wither  slightly  and  tall.      I^arge  numbers  are  col- 

**^2ted  by  the  leaves  on  which  they  mostly  lie  till  they  turn  brown 

*^^  shrivel  completely.      Those  which  were  badly  shrivelled  seemed 

P^^ferable  to  the  bees. 


PIlOCEEDIKllS  OP  TUE  ACADEMY  OF  [1894. 

On  cutting  across  the  tuhe  of  a  whit«  corolla  near  the  base,  aud 
then  gently  stripping  the  flower  dowuffanily  a  large  globule  of  ne<v 
lar  protrudes.  The  same  process  executeii  on  the  older  or  yelloyr 
flower,  gives  about  the  same  quantity  as  also  does  the  faded  flower 
of  the  third  day.  In  the  dried  flower,  tiiken  liefore  much  shrivelling 
hiid  occurred,  nearly  as  much  nectar  was  found.  The  completely 
shrivelled  and  twisted  tlower  could  not  be  "stripjied"  of  its  seere- 
tion  in  this  way,  but  il  was  certainly  present  and  as  abundant  The 
Imm*  cjirefully  sought  what  would  have  been  the  mouth  of  the  corolla, 
and  then  extracted  the  sweets  from  that  point,  ll  soon  l>ecanie  evi- 
dent that  the  shrivelling  and  contracting  of  the  tube  of  the  corolla 
acted  in  the  sime  manner  as  the  thumb-nail  and  finger  in  "stripping." 
leffiening  the  diameter  ol  the  tube  and  forcing  the  nectar  towards  the 
mouth   and  ^^lthnl  the  reach  of  the  M'Uing  insect 

As  noted  the  bees  collecting  nectar  from  these  dead  flowers,  never 
visited  (he  ire«h  upenmg  ones  while  the  few  visiting  the  fre^ 
flowers  never  visited  the  <iead  or  dving  ones ;  a  very  careful  watch  of 
half  an  hour  satisfied  me  on  this  ])oint  It  was  noted  that  the  latt«r 
look  amsjderahle  time  and  much  labored  effijrt  with  each  flower. 
There  nag  an  s\emge  of  fil^leen  seconds  to  eaeh  flower,  a  very  long 
time  for  the  average  honej  malcing  hee  Those  working  on  the  dry- 
iii^'ttontrH  [i.kIi  01  ni  r.  linn  lh(  oriinary  ellort  of  hees  with  fresh 
fliiwers  It  was  dithcult  to  understand  why  in  the  same  variety  of 
insect  should  eaih  ha\c  its  o\sn  line  of  procedure.  If  it  should  be 
suggested  that  bee"  could  proht  bj  experience,  and  that  those  which 
confined  them-.elves  to  the  frefhiy  0|>ened  flowers  were  young  bees 
that  had  >et  much  to  learn  there  still  lemauiB  the  fact  that  they  did 
not  profit  \n  the  expenence  of  the  older  bees.  Sometimes  almost 
side  hi  side  it  might  lie  supixjsed  that  any  creature  that  could  profit 
by  experience  would  wiint  to  know  what  the  one  picking  at  a  dried 
flower  had  found 

The  relation  between  in-eets  and  flowers  obtrudes  itself  here. 
Many  plants  as  I  hait  placed  on  record,  shed  their  pollen  and  cover 
the  Btignii  bciure  the  ojienin^  uf  the  (oiolla.  Whether  the  stigma  is 
in  receptue  (Oiuhtmn  or  not,  the  pollen  reniaius  there  till  it  is,  and  we 
may  regard  all  "uch  as  'arranged  for  sclf-fertili/ation,"  if,  indeed, 
there  h  anj  such  spunl  arnngement  in  the  vegetable  world  wholly 
with  this  view,  or  with  the  special  view  of  iToss-fertilization.  But  in 
this  honcy-sucklii  the  anther  sae^  l>ursl  iniiiie<liately  on  expansion  and 
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the  anthers  are  in  such  close  position  to  the  stigma  that  it  can  scarcely 
do  aught  but  receive  its  own-pollen.  All  the  flowers  examined 
seemed  to  have  the  stigmas  completely  covered  with  pollen,  and  I 
feel  pretty  sure,  with  own-pollen.  My  plants  are,  however,  infertile, 
rarely  a  few  berries  mature.  I  should  refer  this  to  propagation  from 
an  infertile  plant,  as  we  frequently  find  to  occur  in  all  classes  of  lig- 
neous plants,  which  Iruit  neither  with  own-pollen  nor  foreign  pollen, 
rather  than  to  any  want  of  ability  in  own- pollen  to  produce  fertili- 
zation as  an  abstract  principle,  as  would  be  assumed  by  some. 

There  still  remains  to  be  discussed  why  all  this  large  amount  of 
nectar  should  be  secreted  by  the  flower  with  no  apparent  benefit  to 
itself  in  any  conceivable  way.  But  it  is  not  safe  to  say,  that,  because 
we  can  not  see  that  any  benefit  results  in  relation  to  the  visits  ot 
insects,  it  is  of  no  value  in  some,  as  yet,  undiscovered  operation  in 
the  economy  of  nature.  For  aught  we  know  it  may  be  an  excretion 
nther  than  a  secretion,  which  it  may  be  as  much  an  advantage  to 
^  rid  of  when  of  no  further  use  to  the  plant,  as  it  is  an  advantage 
to  get  rid  of  the  corolla  itself. 

A  very  curious  circumstance  in  connection  witJh  these  observations 
was  the  discovery  that  each  of  these  two  forms  of  the  Lonicera 
japonica,  have  different  times  of  the  day  for  the  opening  of  its  blos- 
soms. The  expansion,  as  in  so  many  points  of  growth,  is  rhythmic 
and  not  a  continuous  eflTort.  In  the  form  known  as  Lonicera  flexuom^ 
the  lobes  of  the  corolla  parted  so  as  to  admit  of  the  protrusion  of  the 
stamens  at  2  P.  M.  Further  efforts  at  expansion  rested  till  4  P.  M., 
when  the  act  was  resumed  and  completed.  L,  brachypoda  com- 
menced opening  at  5  P.  M. ,  and  completed  the  opening  by  7  P.  M. 
There  is  no  reason  why  variation  may  not  occur  in  the  behaviour 
of  plants  as  well  as  in  the  parts  of  their  structure,  but  it  is  difliicult  to 
conceive  of  any  physiological  value  in  thase  variations  from  any  point 
of  view  in  the  economy  of  plant  life. 


phoceedinqs  of  the  acatiemt  of  [!894, 


THE  DIFFERENTIAL  ACTION  OF  CEBTAIH  HUBCLES  PABStRC 
HOBE  THAN  ONE  JOINT. 

I)Y    TIIOMAI4    EAKIXH. 

Il  is  not  nitliuut  diffidence,  thnt  I,  a  {minlfrr,  venture  to  coniiiiiiiii' 
cjjte  with  H  Hcibiitific  hody  upon  n  sdentifiu  subject;  yet  I  iiin  en- 
coiiraged  by  thinkiug  that  Nntiii^  is  »>  nmny  sidled  tiiat  the  humlileet 
observer  may.  from  hia  point  of  view,  offer  su^estiime  worthy  of 
atleution.  1  am  greatly  indebted  to  Dr.  Uarrisou  Allen,  who  has 
kindly  added  soidl'  explanatory  notes. 

I  have  long  been  dissatisfied  with  the  aecount  in  standard  works 
of  the  muscular  acliua  in  aniinal  locomotion.  The  nniaclee  are  clas- 
sified prineipally  as  flexors  und  extensors,  working  aud  resting 
alternately.  Wishing  to  apply  this  system  during  my  early  dissec- 
tions to  the  leg  of  the  living  horse,  I  was  tturprised  to  observe  in  the 
strain  oi  starting  a  horse  car,  that  the  so-called  flexors  and  exteaaora 
were  in  strong  action  at  the  same  time. 

The  elaasification  was  bUII  farther  from  satisfactory  when  applied 
it)  muscles  pnsnng  over  two  or  more  joints,  flexing  perhaps  one  joint, 
while  extendiuL'  amilher.  In  trying  to  understand  the  signifiamce 
of  these  last  named  muscles,  I  aime  to  Iwlieve  it  to  lie  very  im[)orUinl 
to  discover  if  the  one  joint  was  e.\tended  more  rapidly  than  the  other 
was  flexed.  This  investigation  <lemanded  a  consideration  of  the 
amount  and  kind  of  leverage,  an<l  was  extended  from  the  muscles  to 
tendons  '  which  pass  over  the  two  or  more  joints.  I  next  constructed 
a  model  of  tlir  entire  limb  witli  Hat  pieces  of  half-inch  pine  board, 
cut  to  the  outline  of  the  Iwnes,  the  pieces  pivotetl  U^ether,  having 
catgut  for  tendons  ant\  ligaments,  and  rubber  Iwinds  for  muscles,  all 
attached  to  their  |>lrtC('S  and  projierly  restrained. 

I  had  then  the  i<atisiaction  of  seeing  this  mechanism  imitate  in 
many  ways  llie  action  of  tliu  real  leg,  and  was  enable*!  to  establish 
two  importaiil  principles,  thus:  First,  the  boof-pieces  properly  set 
ujion  the  ground,  the  icg  sti)Od  firm,  nil  tendency  to  colln|>?e  being 
prevenleil   t)y  ihe  leverage  ol  tendons  jMiwing  joints.     Secondly,  the 

iTI»-ii-r>.,l|1ii.  H-,.ril  ■■|,.ii(l,.ii,"  [ii  iliis.-iisrluTc>miil.i>-f.l.  iloosiKilrcfiirlo 
tho  l.-iiil.iii-i  in  .■iiiiiir>.'li"ii  with  TiMi.™lMr  l>rUi,.s,  l.iil   t.i    liwrni'Ml-likp  s(.nii;tiiroR 
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tighteDiDg  of  the  rubl)er  bands  representing  all  the  priuci|)iil  muscles, 
both  the  so-called  flexors  and  the  so-called  extensors,  at  the  same  time, 
caused  the  upper  part  of  the  limb  to  spring  forward  when  released, 
and  proved  to  me  that  I  was  not  mistaken  in  my  ol)servation  on  the 
living  horee. 

RetumiDg  to  the  dead  horse,  I  denuded  lx)th  a  front  and  back  1^ 
of  every  shred  of  muscular  fibre,  yet  they  sustiiined  weight. 

There  was  no  tendency  to  colla|jse,  and  an  increase  in  the  weight 
only  measured  an  increase  of  resistance.^     (If  one  wishes  to  rei)eat 

my  exi)eriment  with  the  dead 
horse  and  should  choose  the 
front  leg,  he  must  respect  the 
large  tendon  concealed  in  the 
bicejw  brachialis  which  might 
esca{)e  a  careless  dissection, 
esi)ecially  by  one  accustomed 
rather  to  dissections  of  the 
human  iKxly. )  Observation 
of  the  living  horse  will  teach 
us,  that,  if  he  wishes  to  lie 
down,  he  must  first  flex  the 
pastern,  and  the  stumbling 
horse  must  strike  the  hoof 
with  force  enough  to  flex  the 
phalanges  before  he  can  go 
down. 

To  illustrate  in  the  simplest 
way  the  scheme  of  the  muscles 
and  tendons  passing  more  than 
on«  joint  1  pivoted  one  little  flat  stick  upon  two  others  (fig.  1),  and 
on  the  horizontal  sticks  I  drove  in  four  pins  leaving  the  heads  pro- 
ject slightly,  the  pin  achymto  the  upper  joint,  the  pin  b  farther  from 
it;  the  pin  d  close  to  the  lower  joint,  the  pin  c  farther.  If  two  in- 
extensible  strings  be  loojxjd,  one  from  a  to  c,  the  other  from  h  to  (/, 
tbe  upper  horizontal  piece  is  held  up  and  will  sustain  weight.     The 


Fig.  1. 


, ,  ^f.  Eakins  exhibited  to  tho  huiiiImts  of  tlie  AcjuU'iny  pli()t<»Kniphs  injule  by 
Dim  at  the  Tniversity  of  rennsylvjinia  in  18>si  sliowinK  tbc  front  and  buck  Itg  of 
•  UttBected  horscr,  all  the  nius<'l»'s  having  been  removed.  Nevertheless  the  limbs 
«»«<»mcd  weight.     II.  Allen. 
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ri  (lud  cannot  go  liuwu  un  accoiiutof  the  Htriiig  b  it  and  the  b  end  ran-   i 
uut  go  duwu  fur  the  striug  a  r.     If  rubber  biioda  be  stretuhed  ou 
ibt  ttame  pins,  then  the  np|)er  horizoDtal  piwv  will,  if  released,  spring 
tiirwsrd  very  (kr  aud  very  fa^tt  cumpared  with  the  oclual  shorteiiiitf^ 

of  Che  rubbers  iGg.  2). 


Tbe  mcxlel  of  the  entire  limb  had  all  the  merit  of  a  first  approxi- 
mation.     It  imitated  pretty  closely  the  niovenieiit  o(  the  leg  itself. 

A  second  and  cliiser  appruxiinution  can  now  be  had  Iiy  (.■oueideriiig 
in  terms  of  my  first  elements,  the  variations  from  Nature  made  in 
them  to  gain  simplicity  of  construction.  In  the  first  pla«e,  articular 
surfaces  fire  not  circular,  so  that  n  pivot  does  not  accurately  represent 
their  motion.  Neither  do  l)ones  movtug  in  couBtraiiit,  one  against 
the  other,  keep  in  the  ^ame  plane,  but  their  axes  describe  wBr|>ed 
surfaces  from  the  helical  character  of  the  articulations. 

There  i.s  a  constant  cliunge  in  (he  relative  rnten  at  motion  of  the 
joints,  tiivolviug  like»ise  a  coiistaiU  change  in  the  ralative  leverage. 

The  problem  Incomes  iustiintly  one  of  extn^me  difficultv,  yet  a  fair 
appreciation  may  be  obtained. 

Tbe  leg  sbynld  be  stuilied  in  several  [wsitions  n<it  consecutive,  hut 
so  far  apart  as  to  cause  decideil  changes  in  the  relative  rates  of  tbe 
diHereiit  levers,  and  su  small  a  part  of  the  |>atli  or  Iraject'jry  should 
Ims  considered,  (bat  a  sini]>le  ciirvi'  or  straight  line  may,  without 
error,  be  snlistituteil  lis  iu  the  manner  of  stndving  evolutes. 
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I  now  draw  the  boues  of  the  front  leg  of  the  horse  (fig.  3),  and  of 
the  hind  1^  (fig.  4),  and  with  heavy   black  Hues  represent  those 


Fig.  3. 


Fig.  4. 


tendons  which  suffice  to  hold  up  the  entire  weight  of  the  horse,  and 
^Uch,  by  their  leverage  in  conjunction  with  the  shapes  of  the 
Articular  surfaces  of  the  joints,  determine  the  trajectory  of  the  horse's 
niovement.  (It  seems  likely  that  in  the  long  run  it  was  the  trajectory 
wkich  determined  the  length  and  position  of  the  tendons  and  the 
shapes  of  the  surfaces. ) 

In  the  diagram  of  the  front  leg  I  would  like  to  call  attention  to 
the  humerus  having  its  upper  joint,  the  one  with  the  scapula,  well 
"*ck;  while  ita  lower  joint,  with  the  radius,  lies  well  forward.     The 
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j-n-aL  iHiidoii  ninDiug  thruu^h  the  front  part  of  the  bicepe  lirachialia 
\ms  a  very  ehort  leverage  lielow  and  a  luug  oue  a)>ovc.' 

In  the  hiud  leg  y<iti  will  outice  tliat  the  fenmra-tihial  joint  is  well 
hack,  while  theaatragalo-tibiul  Juiiit  is  well  fbrwanl,  und  the  toiidoti   i 
ill  fruut  of  the  tibia  takee  a  longer  leverage  alwve  than  below,  w 
ihle  CDnditiou  reversed  in  the  two  tendoiui'  heliiud  the  tibia- 

Wben  n  horse  staiidg  in  hia  usual   poeitiou,    the  tendom  which  I  i 
have  drawn  sustain  his  weight  in  stable  equilibrium,  because  his  m-a^ 
Ire  of  gravity  is  at  the  lowest  poiut  of  its  trajectory. 

The  upper  end  of  the  dissected  leg  weighted  heavily  and  moved 
Imckward  and  tom-ard  in  the  vic^iuity  uf  the  standing  position,  will 
there  describe  bs  a  trajectory  a  flattish  curve  with  its  concavity  u]i- 
wards.  At  the  lowest  polat  ot  this  concavity  the  lej^  settles  when 
the  horse  ceases  his  inuacular  eDort  and  simply  stands.  Any  mus- 
cular effort  that  the  horse  may  make  from  the  standing  position  be- 
gins by  raising  himself.  (A  horse  may,  and  often  does,  especially  in 
haunchiiig  himself,  matutiiiu  his  weight  at  a  still  higher  point  \ye- 
hiud  by  raising  himself  and  slipping  his  [latella  over  the  inner  troch- 
lear surface  of  the  temur,  where  it  locks  itself,  and  the  weight  of  the 
trunk  is  again  sitstaiued  withottt  muscular  effort.  To  unlock  the  pa- 
tella traction  is  made  by  the  tensor  vaginse  femoria). 

To  investigate  the  action  of  a  muscle  I  believe  it  necessarj-  to 
consider  it,  not  only  witji  relcrrnce  lo  the  levers  to  which  it  is  at- 
tached, but  with  relation  to  the  whole  movement  of  the  animal. 
Then  it  will  be  seen  tliat  many  muscles  rated  in  the  hooks  as  antago- 
nistic, are  no  more  so  than  are  two  parts  of  the  same  muscle.  As  an 
example,  let  us  take  the  gastrocnemius.  It  is  a  short  muscle,  luid 
take.4  its  origin  above  the  knee,  and  is  inserted  by  means  of  a  long 
tendon  (the  teudo  Achiilis)  into  the  calciuieum.  It  is  said  in  standard 
anatomies  ol  tlie  horse  to  lie  a  Hexor  ot  the  knee  joint,  of  the  leg  ou 
the  Ibigh,  and  also  to  bean  extensor  of  the  unkle  joint.  As  a  flexor 
of  the  knee  joint  the  muscle  would  be  antagonistic  U)  the  great  triceps 


111)  Mii»iui.'cl  iti  the  liirniatiiiii .,!'  1 
biH-k  mill  unisliiiitfs  Ii-hs  Ihiui  nik 
I«inii-u1]ir1y  til  luiV(>  nuti'd.  Hull 
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eitouor  of  the  .thigh.  The  great  extensor  cruris,  however,  pulling 
OD  the  knee-cap  aod  straighteoing  the  knee  joint,  coDtinually  movee 
fancard  the  origin  of  the  gastrocnemius  muBcle,and  the  latter  pulling 
OD  the  calcaneum  aud  contractiog  itself  at  the  same  time,  draws  for^ 
¥»d  the  calcaneum  faster  than  the  origin  moves  forward  and  acta 
during  the  whole  step.  The  muscular  fibres  of  the  gastrocnemius 
Me  n  short  in  the  horse,  that  if  the  origin  were  not  moved  forward, 
tlui  moBcle  would  reach  its  limit  of  contraction  long  before  the  end 
of  tbejtep.  Thus  then,  the  gastrocnemius  is  auxiliary  to  the  triceps, 
not  utagonistic 

Tq  prove  this  completely,  let  us  cut  away  in  the  dissected  horse 
(he  triceps  and  every  other  muscle  except  the  gastrocnemius,  which 
*«  Kill  contract  Its  action  is  precisely  as  before.  It  draws  forward 
the  calcaneum,  but  it  extends,  not  Jlexe^  the  knee. 

The  paradox  disappears  when  we  study  a  tendon  running  up  the 
other  aide  of  the  tibia,  the  tendinous  portion  of  the  flexor  metataim. 
This  tendon  takes  a  greater  leverage  (fig.  6) 
OD  the  upper  or  knee  joiut  that  it  passes,  than 
on  the  lower  or  ankle  joint,  that  it  also  passes; 
but  the  muscle  has  the  reverse  leverage.  It 
takes  a  shorter  leverage  at  the  knee  than  at 
the  ankle.  In  contracting,  therefore,  it  raises 
the  calcaneum,  drawing  down  the  flexor  me- 
tatarsi tendon  an  shown  by  the  direction  of 
the  arrow  in  the  drawing,  and  the  flexor 
metatarsi  extends  the  knee-joint  Under- 
standiug  then  the  diflereutial  action  of  the 
gastrocnemius  muscle,  we  might  look  upon  the 
triceps  B»  the  auxiliary  of  the  gastrocnemius 
in  extending  the  knee-joint 

The  great  muscles  of  the  posterior  aspect 
of  the  thigh,  the  long  vast  of  the  veterinarians 
IX.),  the  t)ice[)s,  the  semi-tendinosuB,  the  semi-mem- 
hmiogiu,  the  gracilis,  are  inserted  not  above  the  knee  but  I>elow  it; 
I'M  to  flex  the  knee  in  progre''sion,  but  to  draw  on  an  insertion  that 
'"•ifierentia!  manner  is  moving  nway  from  the  origin  of  the  mus- 
"«8.  in  order  that  the  whole  of  the  c-outractions  may  be  utilized  in 
""^  "hole  stride.     In  progression,  then,  the  croup  nmscles  are  auxili- 

13 
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artea  to  tbe  great  triceps  on  the  other  aide  of  the  femur  aud  to  the 
gastrocDemius. 

The  arratigement  and  actioD  of  the  thigh  miucleH  &re  imitated  by 
the  rubber  baiida  of  the  Bnoall  model  (fig.  1).  The  up  aud  down 
stick  rcprei^nts  the  femur,  the  upper  hurizontal  stick  the  pelvis,  the 
lower  Btick  the  upper  end  of  the  tibia.  The  rubl«r  band  from  a  tu 
c  is  the  rectus  femoris  mu§cle,  with  a  abort  leverage  above  and  a  long 
one  Itelow,  The  rubber  band  from  b  ta  d  h  one  of  the  croup  miisclee 
with  a  greater  leverage  above  than  below.  The  siniullaneous  short- 
ening of  the  muacleB  on  both  aidea  of  the  femur  throws,  then,  the  pelvis 
forward  fur  andfiii!  compared  H-ith  the  actual  contraction  in  the  lines 
of  the  muscles  themselves. 

To  show  how  little  this  dilferential  co-ordinate  action  of  the  muscles 
and  tendons  has  been  understood,  I  shall  quote  a  pasaage  from 
Cliauveau.' 

Speaking  of  the  tendinous  portion  of  the  flexor  metalani  he  says; 

"Some  have  attributed  to  it  still  another  use,  that  of  passively 
opposing  itself  to  the  flesion  of  the  femur  on  the  leg  while  standing, 
and  serving  thus  as  an  auxiliary  to  the  muscular  forces  which  hold 
in  equilibrium  the  weij;ht  of  the  body.  This  is  wrong  according  to 
us.  For  it  to  fulfil  this  function,  the  foot  would  have  to  be  held  in 
a  fixed  situation  by  the  contraction  of  its  extensor  musclea.  Now 
these  musclea  are  indeed  the  gustrotnemii  of  the  leg,  which  take 
tlieir  origin  behind  the  femur,  and  which  tend  to  flex  this  Ixine  on 
the  tibia,  that  is  to  say,  to  cause  the  movement  which  they  are  sup- 
posed to  Ije  charged  to  hinder." 

"  Besides,  ex|M;riment  shows  pretty  well  that  we  are  right ;  the  cut- 
ting of  this  tencfinous  cord,  practised  on  the  living  animal,  does  not 
change  its  appearance  while  resting  on  one  or  lioth  hind  legs." 

'"Co  tcnilim  JDiiit  <U' 111  iMiriDUtu  pro|irii>ti- ill-  |ilinr  Ic  jiirn^t  par  uuc  at'tiun 
auncorc  attribur  mi  autre  uaagi'.  ui'liii  ili!  k'  •■p|n>si>T  pawtivcnicnt  li  la  flexion  du 


rvirHiual  il'  uiljliv 


ii'iii    leiir  oriiciDv  VD 
iirle  tibia,  c'rat-n -dim 
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Now  these  people  are  right  in  Bttribiiting  to  the  flexor  metatarsi 
tendon  the  function  of  opposing  itself  to  the  fleiion  of  the  femur,  and 
wnog  only  in  making  this  function  auxiliary  to  muscular  forces, 
wluch  are  not  called  upon  to  sustain  weight,  and  which  if  called  upon 
in  the  usual  way  would  start  progression. 

"To  fulfil  the  function  of  sustentation,"  says  Chauveau,  "the  foot 
KDold  have  to  be  held  by  the  gastrocuemii  muscles  which,"  he  says, 
"tend  to  flex  the  femur  on  the  tibia." 

Hy  ezperimeut  with  the  dead  horse,  the  muscular  fibres  having 
been  cut  away,  shows  that  the  perforatus  and  perforans  tendons 
DttiDtBin  the  fi>ot,  without  the  assistance  of  the  gastrocnemius  muscle, 
which  does  not  flex  the  former  upon  the  tibia,  but  extends  it,  as  I 
hire  shown  before.  I  mistrust  entirely  the  accuracy  of  Chauveau's 
ohKiration  as  to  the  effect  of  cutting  the  tendon  in  the  living  horse. 
T^  Kverance  of  this  mighty  cord  in  the  dead  horse  causes  instant 
collapse.  I  suspeect  that  in  Chauveau's  experiment  the  cord  was 
but  imperfectly  cut ;  or,  it  may  be,  that  by  an 
extraordinary  eo^>rdination  of  muscular  effort 
the  poor  beast  still  stood  for  a  short  time  previ- 
ous h)  its  final  destruction,  but  it  is  inconceiv- 
able to  me  that  a  (rained  and  unprejudiced  ob- 
server should  detect  no  change  in  the  appear- 
ance of  the  animal  upon  the  destruction  of  such 
a  great  part  of  the  mechanism. 

I  shall  close  this  communication  with  another 
beautiful  example  of  muscular  differential  ac- 
tion. In  the  arm  of  the  horse  (fig,  6)  we  have 
two  principal  muscles,  the  biceps  in  front  of  the 
bone  and  the  trice[is  Iwhind.  The  biceps  flexor 
radialis  surrounds  the  tendon  which  I  have 
drawn  in  heavy  black  line,  and  takes  a  long 
leverage  above,  at  the  shoulder  joint,  and  a 
very  short  one  below,  on  the  radius.  The  long 
hoad  of  the  tricei*  arises  from  the  axillary 
border  of  the  scapula,  ond  is  inserted  into  the 
"lecnnon.  The  olecranon  is  set  far  back  and  above  the  elbow  joint, 
">  sfiord  to  the  triceps  a  greater  leverage  below  than  above,  reversing 
""condition  of  the  biceps.  These  two  niiiscies,  during  the  act  of 
pngteftdon,  fi>rm  a  complete  circuit  of  strain.     The  action  of  the 
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bicepe  is  lo  extend  tbe  scapula  ou  the  humerus.  Tbia  extension  of 
the  scapula  pulU  through  the  triceps  on  the  olecranon,  and  thus  gives 
the  biceps  a  longer  leverage  on  the  radius  than  Its  owo  tendou  gives  it 
in  from  of  the  elbow  joint,  t'onsequently  the  biceps  extending  the 
acapida  also  extends,  not  flexes,  the  radius. 

The  long  head  of  the  triceps,  n-ith  ita  long  leverage  on  the  olecrar 
non,  extends  the  forearm,  but  in  so  doing  it  pulls  on  the  tendon  of  the 
biceps  which,  with  its  short  leverage  below  and  long  leverage  above, 
extends  the  shoulder  joint,  notwithstanding  the  direct  insertion  of  the 
tric«pe  into  the  scapula.  The  simultaneous  contraction  of  the  two 
muscles  will  raise  the  shoulder-blade  above  the  tendinous  trajectory',  in 
replacing  the  tendons  and  a]>oQeuroses  by  shorter  lines.  This  causes, 
especially  towards  the  end  of  the  stride,  the  great  difference  between 
the  trajectories  oi  the  dead  and  the  living  horse.  Other  circnita  of 
strains  connect  this  part  of  the  limb  with  the  lower  piirt  and  others 
with  the  trunk,  so  that  the  least  action  anywhere  is  carried  through 
the  whole  animal.  The  differential  action  of  the  muscles  secures  lo 
the  scapula  from  which  the  horse's  body  hangs,  a  much  longer  and 
switler  throw,  a  concurrent  and  auxiliary  movement  of  great  mua- 
clee,  generally  supposed  to  be  antagonistic,  a  grace  and  harmony  that 
any  less  perfect  system  of  co-ordination  would  surely  miaa.  This 
differential  scheme  is,  jwrliajw,  more  apjinrent  in  the  Hnilis  of  the 
horse  than  anywhere  else,  but  it  exleods  lo  other  parts  of  its  muscular 
system  and  to  that  of  other  animals  including  man. 

I  think  these  differential  muscles  have  been  a  great  obstacle  to 
study.  One  is  never  sure  that  he  understands  the  len.st  movement  of 
an  animal,  unless  he  can  connect  it  with  the  whole  muscular  system, 
making,  in  fact,  a  complete  circuit  of  alt  the  strains.  The  differential 
muscles  once  understood,  it  is  less  difficult  to  coimect  nearly  all  the 
other  great  muscles  with  the  principal  movement  of  the  animal,  that 
of  progression  in  the  horse;  an<l  to  understand,  roughly,  the  com- 
binations necessary  for  other  movements. 

On  the  lines  of  the  mighty  mid  simple  strains  dominating  the  move- 
ment, and  felt  intuitively  and  studied  out  by  him,  the  master  artist 
groups,  with  full  intention,  his  muscular  forms.  No  detail  contra- 
dicts. His  men  and  animals  live.  Such  is  the  work  of  three  or 
four  modern  artists.  Such  was  the  work  of  many  an  old  Greek 
sculptor. 
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June  5. 

Mb.  Charles  Morris  in  the  chair. 
Twenty-three  persons  present. 


June  12. 


Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  m  the  chair. 

Thirtj-one  persons  present. 

The  following  were  presented  for  publication : — 

Certain  Sand  Mounds  of  the  St.  Johns  River,  Florida.  Part  II. 
By  Clarence  B.  Moore. 

Crania  from  the  Mounds  of  the  St.  Johns  River,  Florida.  By 
Harrison  Allen,  M.  D. 

On  a  New  Species  of  the  Isopod  Genus  Bathynomus.  By  Dr.  A. 
Ortmann. 

The  Changes  which  Take  Plaice  in  the  SkuU,  Coincident  with  Short- 
ening of  the  Face-Axis, — Dr.  Harrison  Allen  remarked  that  the 
anatomist,  while  interested  in  establishing  co-ordinates,  is  well  aware 
of  the  difficulties  which  are  continually  encountered.  Still  it  must 
be  acknowledged  that  co-ordinations  exist  between  the  component 
parts  of  every  organism  and  as  knowledge  extends  they  will  be 
gradually  formulated. 

The  ensuing  observations  may  be  of  value  in  denoting  the  kinds 
of  changes  which  take  place  in  the  skull  upon  the  shortening  of  the 
face- axis. 

It  has  been  assumed  by  authors  that  the  shapes  and  positions  of 
tbe  teeth  are  the  chief  agents  in  modifying  the  shape  and  the  size 
of  the  region  of  the  face.  In  Chiroptera  this  is  not  the  case.  In 
comparing  the  cranium  of  the  long-faced  Choeronyderis  and  the 
Bbort-iaced  Ametriday  it  is  remarked  that  not  only  are  the  face- 
proportions  contrasted,  but  those  of  the  zygomatic  arches  are  changed 
(namely,  in  being  slender  or  absent  in  the  one  and  high  in  the 
^er),  while  the  face  is  broad  at  its  base  and  the  mesopterygoid 
^pflsa  widened.  The  greyhound  and  the  English  pug-dog  exhibit 
f  niilar  contrasts.  In  these  varieties,  in  addition,  the  tympanic  bulla 
^  relatively  larger  in  the  pug-dog  than  in  the  greyhound.  In  Pro- 
"^^dea  the  contrast  between  the  length  of  the  face-axis  in  Mastodon 
**^d  Elephas  can  be  expressed  in  the  development  of  the  pneumatic 
•P^oes  in  the  skull ;  not,  indeed,  by  the  inflation  of  the  tympanic 
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buUie,  or  other  parts  of  the  base  of  the  skull,  but  by  the  inflation  of 
the  dipluic  structure  of  the  frontal  and  parietal  bones. 

In  Edentata  the  difference  between  the  iong-faced  Tutngia,  Mi/r- 
maxipliaga  and  the  short-faced  Jlegidlienum,  Brndijpuf  and  Cliolopuit, 
IB  about  what  has  been  already  noted  in  the  foregoing  examples 
The  zygomatic  arch  In  the  group  last  named,  although  incomplete. 
is  high.  The  tympanic  bulla,  it  is  true,  is  inconstantly  inflated,  but 
that  of  the  sinus  in  the  frontal  bone,  compared  with  what  is  noted 
in  the  long-faced  types,  ie  like  that  which  is  seen  in  Elephcn  as  cxtni- 
pared  with  Mastodun, 

Similar  points  can  be  estaiiliehed  in  the  Quailrumana.  Macacug 
can  be  separated  from  Cynopilhevw^,  not  only  by  the  length  of  the 
face,  but  by  Maaicitx  having  a  more  inflated  tympanic  bone.  The 
same  remark  is  true  of  I^opitheeng  and  A'^yetieebtu  as  compared  with 
Letii'ir. 

Tlie  genera  of  Camivora,  as  illustrated  in  J/e/ur«ns  and  Helare- 
toi,  are  in  evidence  of  the  same. 

Even  in  birds,  as  was  suggested  by  Mr.  Fred.  Lucas  to  Dr.  Allen, 
the  difierence  between  the  owl  and  tlie  pelican  and  stork  can  be  de- 
noted by  the  amount  of  diploic  structure  in  the  head,  as  well  as  by 
the  length  of  the  face. 

In  Artiodactyla  the  evidence  is  obscure.  In  the  remarkable  fosall 
genus  OydopUliui,  described  by  Prof.  Cope,  all  the  co-ordinates  ap- 
peaJ-  to  be  well  established,  namely,  an  extreme  abort  face-axis  is 
accompanied  with  great  increase  of  widtJi  of  the  zygomatic  arches 
and  large  tympanic  bones.  But  tliese  bones  are  generally  large  in 
the  loDg-faced  artiodactyles.  The  influence  of  many  factors  of  neces- 
sity must  be  borne  in  miud  ticfore  all  tlie  terms  of  the  equation  can  be 
determined. 

Care  must  be  taken  nut  to  confound  an  isolated  inflation  of  the 
tympanic  bulla  with  the  probable  co-ordination  above  named.  In 
Conjnorhiiiim,  Euderma  and  Dipug,  as  in  some  species  of  Vulpe», 
the  inflation  is  correlative  with  the  size  of  the  auricle,  at  least  is 
independent  of  the  proltleni  of  fiice-shortening. 

Many  suggestive  features  present  themselves  in  the  skull  of  man. 
The  inflatious  here,  while  basic,  are  not  seen  in  the  tympanic  bones, 
but  in  the  tissue  at  the  median  aspect  of  the  petrosal  bones,  and  at 
the  sides  of  the  exoccipitals.  Prugiialhic  and  orthognatic  forms  can 
be  distinguished,  as  a  rule,  readily  by  these  pai-ts  of  the  base  of  the 
skull :  but,  an  in  nil  things  ])ertnining  to  the  study  of  the  human  skull 
co-ortlinations  are  oxcepliDually  diflicult  to  establish.  We  are  here 
dealing  not  with  churacterization^i  of  a  ^reneric  kind,  but  with  those 
which  are  mutalorv  in  triiml  or  racial  groups  of  sub.s[)eciea,  and  it  is 
not  reasonable  to  liwk  for  features  so  sharply  defined  as  are  those  of 
genera  of  (|uadriipeds, 

HyperostoMD  on  the  Iimrr  Slile  of  fhc  Human  Lower  Jaw.      Dr. 
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Harrison  Allen  also  stated  that  in  1889  (Toner  Lecture,  Smithsonian 
hisdtution)  he  announced  the  presence  of  a  nodular  hyperostosis  on 
the  inner  side  of  the  horizontal  ramus  of  the  lower  jaw  of  the  Esqui- 
maux.    Virchow,  1890  (Zeitech.  fiir  Anthropologie),  briefly  refers 
to  a  sclerosed  alveolar  nodule  in  both  the  upper  and  lower  jaw  of  a 
Santa  Barbara  Indian.     Dr.  Allen  thought  it  probable  that  Vir- 
chow's  claim  (Crania  Ethnica  Americana,  1893)  that  his  mass  and 
the  one  in  the  Esquimaux  lower  jaw  were  the  same  would  not  be  sus- 
tained.   Virchow  states  that  the  Santa  Barbara  Indian  exhibited  the 
nodules  best  developed  in  the  upper  jaw,  which  gave  his  observation 
a  distinct  significance.     Dr.  Allen  had  lately  noted  the  peculiarity, 
previously  observed  by  him  in  the  Esquimaux,  well-developed  in  the 
lower  jaw  of  the  so-called  Mound  Builders.     No  claim  is  made  that 
the  hyperostosis  is  of  ethnic  significance,  though  the  presence  of  a 
sclerosed  hyperostosed  surface  constantly  present  in  the  Esquimaux 
aod  occasionally  present  in  the  people  of  the  Mounds,  while  it  has 
ne?er  been  noted  in  the  lower  jaw  of  any  other  tribes,  is  an  interest- 
ing fiwl 


June  19. 

Rev.  Henry  C.  McCook,  D.  D.,  Vice-President,  in  the  chair. 

Twenty- two  persons  present 

A  paper  entitled  * '  Some  Notes  from  a  Study  of  the  Provanchcr 
Collection  of  Ichneumonidse,"  by  G.  C.  Davis,  was  presented  for 
publication. 


June  26. 

Rev.  Henry  C.  McCJook,  D.  D.,  Vice-President,  in  the  chair. 
Sixteen  persons  present. 
The  following  were  elected  members  : — 

Elisha  C.  Hussey,  Thomas  S.  Parvin  and  Dr.  Harris  A.  Slocum. 
Mr.  Anstruther  Davidson,  of  San  Francisco,  was  elected  a  corres- 
pondent 
The  following  were  ordered  to  be  printed  : — 
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BY  O.  C.   DAVIS. 


It  waa  with  much  satisfaction  aod  high  antidpationB  that  I  at 
last  found  myaelf  on  the  train,  en  route  to  Quebec,  Canada,  for  the 
purpose  of  studjiug  the  types  of  lehQeunionidte  in  the  Provancher 


while  after  the  death  of  the  Abbfi, 

what  had  become  ot  the  collectioa 

s  proved  futile  uutil  recently,  through 

I.  W,  Fylea,  I  learned  of  its  locatioQ 


collection.      Ever  since  a  shoi 
I  had  been  trying  to  ascertain 
and  its  condition,  but  my  el 
the  kindness  of  the  Rev.  Thot 
an<l  the  means  of  access  U 

1  found  the  collection,  as  a  whole,  in  three  rooms  of  the  Parliament 
Building  at  Quebec.  It  was  recently  purchased  by  the  province  and 
is  a  nucleus  for  a  museum.  The  Abba's  collection  consisted  largely 
of  insects  and  shells,  and  the  whole  is  now  under  the  charge  of 
Mr,  Saint  Cyr,  to  whom  great  credit  is  due  for  ihe  present  good 
condition  of  the  collection.  As  curator  he  devotes  his  whole  time 
to  the  museum  work,  and  throughout  my  stay  very  kindly  assisted 
me  in  every  w.iy  j>oasibIe.  The  relative.*  of  the  Abh6  did  not  realixe 
the  value  of  the  collection  of  insects  accumulated  by  him,  aud  it 
was  only  hy  the  earnest  effort  of  Mr.  Saint  Cyr,  who  was  a  co-worker 
with  the  Al>h6,  that  the  collection  was  saved  from  entire  destruction. 

Although  the  collection  had  been  in  their  charge  but  a  short  time 
the  Lepidoptcra  uere  largely  spoiled  and  many  injured,  and  the  other 
orders  suffered  cuustderahly.  As  the  collection  now  stands,  it  is 
neatly  labeled  and  in  tatrly  good  cubinets.  My  time  with  the  collec- 
tion was  quite  limited,  and  farther  than  this  I  can  only  speak  for  the 
Ichneumonidic  In  that  fajuilv  I  Ibund  quite  a  number  of  types 
missing  and  some  broken  with  only  a  part  remaining.  Another 
feature,  somewhat  unsatisfactory,  is,  that,  the  collection  is  composed 
primarily  of  t\so  individuul  collections,  which  stilt  remain  separate, 
and  freijuently  si)ecimcns  hiiiclled  llic  same,  were  found  to  l>elong 
to  diflcrent  genera  and  ojtcu  to  diDerent  subfamilies.  This  at  once 
showed  a  very  superficial  knowledge  <if  the  classification,  and  had 
I  not  soon  obtained  the  cue  to  it  and  had  access  to  the    Abba's 
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descriptioDS,  which  are  fairly  accurate  as  far  as  they  go,  the  arrange- 
ment would  have  been  still  more  annoying. 

It  had  been  my  fear  for  some  time  that  probably  there  were 

a  number  of  errors  in  the  Abba's  classification  of  species  which 

he  described  as  new.     The  synonyms  which  Mr.  Cresson  found  in 

making  his  check  list,  the  reports  of  other  careftil  workers  who  had 

seen  some  of  the  Abba's  work,  and  some  examples  of  his  determina- 

tioDs  sent  me  for  verification,  all  went  to  prove  this  suspicion  was 

not  without  foundation.     Feeling  that  good  scientific  work  could  not 

be  continued  on  the  Ichneumonidse  as  long  as  many  uncertain  species 

were  of  doubtful  classification,  it  seemed  wisest  to  rectify  these  errors 

before  any  further  descriptive  work  was  done  in  the  family.     This 

and  a  chance  to  study  the  types  was  the  object  of  my  visit.     To  say 

that  I  found  errors  is  needless,  as  the  list  following  this  introduction 

will  speak  for  itself     This  list  of  corrections  which  I  shall  give  is 

complete  only  in  one  respect,  viz. :   classification  of  species  in  the 

right  genus.     There  are  certainly  many  synonyms  yet  to  be  worked 

out,  but  it  will  take  more  time  to  determine  these,  and  the  few  given 

herein  are  what  I  incidentally  happened  to  recognize  at  a  glance. 

Quite  a  number  of  corrections  and  additions  to  the  descriptions  will 

also  be  needed  to  make  them  clear  and  replete,  but  I  shall  not  at 

this  time  even  touch  upon  this  matter.     The  list  is  from  notes  taken 

at  the  time  the  specimens  were  examined.     The  species  not  mentioned 

are  correct  as  to  classification. 

Mneumon  adjundus  is  the  9  of  Ichji.  similaris. 

They  are  both  identical  in  sculpture,  form,  and  color  markings, 
except  &ce  and  posterior  tibi»  and  tarsi,  which  differ  slightly  in 
shade.     They  belong  to  the  genus  Amhlytelea, 
Ichneumon  aterrimus.     Type  not  seen. 

dtrinus.     Type  not  seen. 

paradoxus.     Type  not  seen. 

qwidripuiictatxis.     Type  not  seen. 

vancouverensis.     Type  not  seen. 

aaguenayemis.     Type  not  seen. 
^(>plimenus  impar  is  a  Cryptus,  with  the  ovipositor  broken  off. 

'*  stygiciis.     Type  not  seen. 

AmUyteles  superhus.     Type  not  seen. 
'^^yhbus  mitraUs  is  a  Phygadenon. 


u 
u 
u 
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1              Plalyfah 

tw  cnMniowiiM.      A  Piiyijadeuon  and  very  cloae  to  mitralig. 

'• 

mnoUoornit  =  Cn/])t>i». 

•> 

adetilalw.      Appears  to  be  a    J    PhygailfiMn,  though  it 

CDinee 

very  ciose  to  Cryptm  in  several  featurea. 

Ptueogen 

\e»  aimulalipex.     Type  not  BeeU. 

erwrnteltis  =  Hemiteleg. 

himrtL      Type  not  seen. 

ittdUlinetm  =  Cnjpln».     The-  description  of  the  type  is 

faulty 

I'haogeit 

'St  nigrlconm  ia  either  a  Gr^l'ix  or  Phi/ifa/Umii. 

" 

rrrbiu^  HerpeMomm. 

" 

pinffuU.     Type  not  seen. 

" 

rediMmU  =  Oryjd-m. 

'■ 

hiberriilifer  =  Phygadenon. 

Erolylui 

polUuK.     Type  not  seen. 

StUpnug 

appendkulutiig.     Type  not  seen. 

" 

eajuuiengis  has  the  abdomen  raiaaiag. 

" 

lce\-U  has  the  abdomen  and  iiind  legs  miaeiug,     The^e  botb 

belong  to  Cryptinse. 

Siitpnu^ 

defirknt  belongs  to  Tkertiloehwt. 

Phygadenon  acandtu  =  DiefcloUis. 

"  allemam  =  Ichneumon. 

"  attenitatus  =  Herpealomue  f 

"  hrevicaudiis  =  Irlmenmon. 

"  eapitiilis.     Tyi>e  not  seen, 

"  coiietrirtit^.    Tyjje  has  lost  tbe  hind  legs  and  abdomen, 

but  from  the  oblique  petiolatcd  arcolet  and  the  general  appear- 
ance of  what  remains,  the  tyi>e  evidently  l>elonga  to  a  geniiB  in 

Phijgadeiion  eoniutiie  =  Hemiteles. 

"  mtriicrite  ^  Amblgfelea. 

"  excavatue.     Type  not  seen. 

"  friilerculm.     Type  not  seen. 

"  fiisifarmU.      Ty[ie  not  seen. 

"  fasdatuD  ^  Colpognalhm  f 

"  geddessii     Ty]>e  not  seen. 


(( 
« 
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Phygadeuon  jocosus  =  Ichneumon, 
lavoiei  =  Cryptua. 
longieomia.     Type  not  seen. 
marginatus.     Type  not  seen. 
niger.     Type  not  seen. 

pallicoxus.     Type  nearly  destroyed,  but  seems  to  be  a 
good  species. 
Phygadeuon  rectus.     Antennae  wanting,  but  apparently  a  ^  Orypttis, 
"         rubriem  =  Ichneumon, 
"         similaris.     Type  not  seen. 
**         terminahis  ^=  Ichiieumon. 

'*         S-annulatvs.      Abdomen    gone;    antennse    indicate  a 
Oryptus, 
Phygadeuon  truncatus.     Type  not  seen.     A  specimen  labelled  Phy- 
gadewm  poteus  is  an  Ichneumon.     I  know  of  no  description  of  this 
species. 
Oryptus  (dbonotaivs.     Type  not  seen. 
"     dubiua.     Type  not  seen. 
"     erythropygvs.     Type  not  seen. 

"     fiavipectus  =  Ichneumon  scitulus  (Prov. ).     Type  not  seen. 
"     graeUis,     Type  not  seen. 
"     ignotus.     Type  not  seen. 
"      longicaudtis.     Type  not  seen. 
"     meUipea.     Type  not  seen. 
"      omatus.     Type  not  seen. 
"     perdUua,     Type  not  seen. 
"     pubeacens.     Type  not  seen. 

*'     ruficornU  =s  Phygadetion  nitiduhis  (Ptoy,),     Type  not  seen. 
**     segregatus.     Type  not  seen. 
"      8ordidu8.     Type  not  seen. 
"     gpisBicoTmis  =  Phygadeuon. 
"     S-annvloAua,     Type  not  seen. 
^^MmuB  alhieoxua.     Type  not  seen. 
"        aUnfades  =  Mesoleptua. 
**        armatus.     Type  not  seen. 

**        coUinus  =  Cnjptits  ebtimeifrons  (VroY.).    Type  not  seen. 
'•        flavipes  =  Phygadeuon. 
**        latigaster.     Type  not  seen. 
'*        nobilis  =  PhytodietuA, 
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ilnridnetiig.     Type  not  seen. 
■ajicoxu*.      Type  not  seen. 
nifotindui.     Type  not  seen. 
tericeui.     Type  not  seen. 
d  bill*.     Type  not  seen. 
gigax.     Type  not  seen. 

orbieuUirU  =  Slilpnuf  ainericami*  (Prov. ).    Type  not  seen. 
01  alU  =  Oribopelina  ov<rli». 
temirufiu  =  lichnocerue. 
flmn  longipes  is  apparently  an  Ajwinahn,  though  not  typical. 
B         r  =  Exelngieu  f 

I  Type  not  seen. 


"  uiitta  certainly  belongs  to  some  other   genua    than 

»iu.     It  has  many  characteristics  of  PimpliDse  as  well  as 
u.«  Ophionifue. 
..eria  rufipee.     Type  not  seen. 
"        tericea.     Type  not  Been. 
"        tenBilhf 
' '        inilcatiin  =1  Anantaliin. 
Pifraehinon  anniihititiit  is  I'vidently  a  species  of  the  TryphoninfE',  nod 
from  appearance  of  veoation   and  areoleted    thorax   belongs  to 
Trypbon.     Abdomen  and  most  of  legs  gone. 
Pyraehmou  ineompletum  is  in  most  rfS|jects  a  typical  Atradodes. 

"  rujitm  =  MeKoleiii.^. 

C'remafldfN  longicaudM  =  Alraciodeii  ? 

"        meliipes  =  Limner  ia. 

''        Tectum.      Abdomen  gone,  but  apparently  well  marked. 
"       Toyi  =  Atnielodes  or  new  genun. 
Me»ochoi-us  hutneralk  =  Atractod&i  f 

' '  pteumtis  seems  to  be  a  PlediieKi  as  Provancher  bad  it 

at  first. 
MetochoTVi  (niitcadis  =  Me^ohhis. 
Cyrloceiitrug  qneherenitU  to  nil   appearnm-e    Iwlongs    to    the   genus 

Tr,jpl.o<,. 
In   Porizon,  the  species  annularis,   borealln,   chngahis,    albipes,  and 

califoriticiis  are  referred  doubtfully  to  the  geuus. 
Thersilochm  lurahind,,.*  =  I'unzon  boreidi^. 
"  mic<iiii  is  probably  a  Porizoii. 
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Exdastes  brevipennis  =  Mesotenus  promptus  (Prov. ). 

"       elavatus.     Type  not  seen. 
Banehm  eaudatus  =  Exetastes, 
Mmlephu  cUbopleurcdis  will  probably  prove  to  be  a  ^  AtrtuAodes 

from  the  venation  and  other  characters. 
}it9dspt\u  angustus.     Type  not  seen. 
"        annulatipes.     Type  not  seen. 
"        barbdtus  =  lAmneria. 
"       fasdatns.     Type  not  seen. 
"       filiformis  =  OryptuB  $ . 

'*       Jlavicarnis  to  all  appearance  belongs  to  Ophioninse.     The 
abdomen  is  compressed  at  the  tip,  and  the  petiole  is  long,  straight, 
and  slender. 
Mesoleptus  largus  =  Tryphon. 

"       nigricamis  =  Ctenopelma  (Prov. )     Type  not  seen. 
"       rhopcdocerus  =  Tryphon, 
"       rufipes  =  Echthrus  pedicuUUus. 
"       rufulus  =  Phygadeuon. 
"       sericeus  =  Cryptas  f 
"       uniformU.     Type  not  seen. 
"       variabilis  =  miUiebris  (Prov.). 
Eclytus  robtistus.     This  certiiinly  is  not  Edytiis.     The  abdomen  is 
wanting,  but  the  head  and  thorax,  with  wings,  indicate  Mesoleius 
or  Mesolepiua,     The  areolet  is  petiolate  and  somewhat  obscure, 
but  present. 
^^leiiis  atmulattis  =  Phytodidus  vulgaris  Cr, 
chicoutimiensis  =  Tryphon, 
fissus  =  Lampronota  f 
inflaiifrons  =  Exochus  semirufus  Cr. 
junctus  =s  Bass  lis  frontalis  Cr, 
ielariiis  =  Phytodietus  zonaius, 
^^yphon  dufresnei  9  is  a  large  species  of  Mesoleius;  the  small  S 
belongs  to  the  genus  Tryphon, 

excavaJtus  =  9  Mesoleius, 
fractus  =  Iximpronota, 
fumipennis.     Type  not  seen. 
gaspesianus  =  Pohjblastus  (Prov.). 
"^lyhlasius  annvlicomis  =  $  Tryphon. 

**         decoratus  =  Lampronota  f     Areolet  wanting. 
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PolybluiUis  inifrnatuA  ^=  Lampronola. 

"  gavpeidaniii -^  TYyphon. 

Eiromeam  bedardi  =  Tryphon. 
Cteni^ita  canadome.     Type  not  seen. 
"        crataipes.     Type  Qol  seen. 
"         hwUenini.     Type  not  seen. 
"         rxifuii  =  Aetrolmmui. 
Ext/etmi  marghuttiiih.     Type  not  seen. 
Orthoceittnu  albofatciatug  =  Megariyliis  or  iMaaibly  Mesolejiim. 

"  lueens.     Type  not  seen. 

OrthroKiitms  pilljroiif  is  badly  injured,  with  antenuit  and  abdomen 
entirely  gone.     Femora  slender,  and  areolet  as  in  the  Cryptinie, 
where  it  undoubtedly  belongs. 
OrlhocentrvJt  nigricoxtis.     Type  not  seen. 
Battu*  ojlindricii*  =  Pimpla  inquisitor  Say. 
' '      donalis  =  PlectUeue. 
"      fitsdlanii  =  bkapillarii  Walsh. 
"      tongicomia  =   S  oi  elomjatiit. 
Coleoeejifrns  mellipen.     Type  not  seen. 
Rhyata  erevieri.  =  albomacvlata  S . 
Thnlesta  qiiebecermt.     Type  not  seen. 
Meniscue  aihmeadii  =  Pimpla  anniiHpes. 

"        margiimtus  ^  Pimpla  aniiiiHpea. 
Aplomenis  tibialis.     Type  not  seen. 
Eehtkrus  iiigrifornis  =  CrypUiK  or  Plii/gadeiionf 
"        pedicitlatus  ^  Evxroidesf 
"       provanckeri  ^  Cryplns  extreniatus(f) 
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A  HEW  SPECIES  OF  THE  I80P0D-OENU8  BATHTHOMTTS. 

BY  DR.    A.    ORTMANN. 

In  the  year  1877,  A.  Agassiz  dredged  at  955  fathoms,  in  the  Gulf 
of  Mexico,  a  gigantic  Isopod,  described  by  A.  Milne-Edwards 
(Compt  Rend.  Acad.  8c.,  t.  88,  1879,  p.  21,  and  Annal.  Magaz. 
Nat  Hist  (5)  III.,  1879,  p.  241)  as  Bathynomus  gigatiieus.  De- 
lineations of  this  form  were  subsequently  published  by  Filhol  (La- 
vieau  fond  des  Mers,  Paris,  1885,  p.  147), *  and  by  A.  Agassiz  (Three 
Cruisesof  the  *'Blake."  Bull.  Mus.  Compar.  Zool.,  Vol.  XV.,  1888, 
fig.  252. )  Wood-Mason  and  Alcock  made  mention  of  the  same  species 
(Annal.  Magaz.  Nat.  Hist  (6)  VII.,  1891,  p.  270)  taken  by  the 
"Investigator"  in  the  Bay  of  Bengal  at  740  fathoms.  Lastly, 
Hansen  (Det  K.  Dansk.  Vidensk.  Selsk.  Skr.  Nat.  Math.  Afd.  (6), 
V.  3,  1890,  pp.  252,  318,  378)  pointed  out  the  close  resemblance  to 
the  family  Cirolanidse,  while  Milne- Edwards  proposed  to  place  this 
genus  in  a  new  group  or  family,  ^^Cymothoadiens  branchifb'es,"  This 
latter  opinion  was  adopted  by  Wood- Mason  and  Alcock  in  creating 
the  fjEunily  Bathynomidae. 

After  a  careful  examination  of  both  opinions  I  believe  Hansen's 
classification  to  be  correct 

Bathynomtts  gigantew,  which  is  remarkable,  not  only  for  its  enor- 
mous size,  but  also  for  other  morphological  characters,  was  hitherto 
the  only  species  of  the  genus.  I  describe  herein  a  second  species 
collected  by  L.  Doderlein,  during  his  sojourn  in  Tokio,  Japan  (1880- 
81),  which,  although  smaller  than  the  other,  always  attains  dimen- 
sions unusual  among  the  Isopoda.  I  propose  to  name  the  new  species 
in  honor  of  the  discoverer,  Baihynomxis  doderleini 

Diagnosis. — Body  more  slender  than  in  B.  giganteus,  three  times 
88  long  as  broad  (B,  glgantem  is  not  two-and-a-half  times  as  long 
^  broad).  The  last  segment  of  the  body  (telson)  is  but  little 
hroader  than  long,  its  posterior  margin  is  provided  with  seven  spines, 
the  middle  one  of  which  is  the  greatest  In  the  median  line  of  the 
upper  surface  is  a  distinct  longitudinal  ridge.  Both  branches  of  the 
uropoda  are  pointed  at  the  ends. 

^  '  I  have  only  seen  the  copy  in  Marshiill,  Die  Tiofsee  uud  ihr  I^eben,  1888,  p.  261, 
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De»cripti(m. — Total  length  of  the  greater  Epecimen  123  mm,, 
breadth  42  mm.,  of  the  Binaller  103  mm.  and  36  mm.  The  whole 
upper  surface  finely  granulated  and  piinclured. 

Frontal  margin,  iu  the  middle,  feebly  siuuated,  with  a  short  )iro- 
CB88  bent  downwards.  Eyee  placed  iu  the  lower  surface  of  the  head, 
beneath  the  frontal  margin,  which  is  distinctly  raised.  Lamina 
frontalis  equilaterally  triangular,  the  angles  rounded,  the  anterior 
meeting  with  the  irorital  process.  Ciypous  produced  forw»rd  as  a 
blunt,  triangular  projecdou,  extending  over  the  frontal  margin  so  as 
to  be  visible  from  above,  its  longitudinal  diameter  greater  than  that 
of  the  labrum.  The  stalk  of  the  antennuLe  has  three  joiiitSt  the 
llagelliim  is  about  »s  long  as  the  stalk,  with  nearly  thirty  joints. 
Stalk  of  the  antenme  five-jointed,  the  first  joint  short  and  concealed, 
Flagellum  in  both  specimens  mutilated,  the  longest  fragment  has 
twenty-five  joints,  and  reaches  to  the  posterior  margin  of  the  first 
segirient  of  the  trunk. 

Segments  of  the  body  finely  punctured,  the  first  as  long  its  the 
head,  the  others  oonsiderably  shorter,  decreasing  a  little  from  before 
to  behind.  The  Bret  and  second  epimera  nearly  alike,  not  produced 
posteriorly,  tlie  four  following  posteriorly  acutely  produced,  esped- 
ally  those  of  the  fifVh,  sixth  and  seventh  segments.  The  three  an- 
terior pairs  of  feet  stout,  second  joint  (see  Hansen)  not  thickened, 
third  longer  than  broad,  fourth  with  the  inner  mai^in  thorny,  the 
process  of  its  outer  margin  reaching  to  the  middle  of  the  sixth  joint 
(but  in  the  first  pair  of  feet  very  short),  sixth  joint  elongated  and 
curved.  The  four  following  pairs  of  legs  siiiiilai-  to  eaob  other,  in- 
creasing in  length.  Second  joint  not  remarkably  thickened  or  en- 
larged. Third  joint  distally  enlarged,  the  anterior  margin  with 
prickles,  similar  prickles  at  the  anterior  mar^'in  of  the  fourth  and 
fifth  joinis.     Sixth  joint  but  little  longer  than  the  fifth,  narrow. 

Segments  of  the  pleon  evenly  aii:hed,  the  lateral  angles  of  the 
second  to  fifth  prmluced  posterit)rlv  and  provided  with  a  longitudinal 
ridf,'e,  those  of  the  (bird  segment  longest.  Pleoiwida  with  roimditih, 
almost  equal  bninclies,  carrviiig  at  thy  hinder  part  of  (heir  bases  the 
tufts  of  lirmicliiiL'  clmracteristic  iif  tlic  gfiius,  !ml  since  Iwth  are  drieii 


■  the 


'  .i.t;iik 

lid   liiii'lv   t:raiiulated,  at    1 

K^nil  margins  somewhat  ci 
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verging  poeteriorly.     Posterior  margin  truncated  and  provided  with 

s«ven  spines.     The  median  line  of  this  segment  is  occupied  by  a 

longitudinal  keel,  produced  to  the  end  of  the  middle  spine  of  the 

posterior  margin.     This  spine  is  somewhat  longer  than  the  others 

which  are  likewise  somewhat  unequal,  on  either  side  the  second  (from 

the  middle  outwards)  being  a  little  longer  than  the  other  laterals. 

Stem  of  the  uropoda  produced  at  the  inner  posterior  angle,  outer 

branch  elongated,  the  margins  nearly  parallel,  acuminated  at  the 

end.     The  inner  branch  almost  triangular,  acuminated  posteriorly, 

longer  than  the  outer,  not  looking  over  the  telson.     Both  branches 

with  several  prickles  at  the  margins. 

The  legs  were  originally  covered  with  hair,  but  now  are  nearly 
worn  bare  because  of  the  dry  conservation.  The  hairs  on  the  mar-^ 
gins  of  the  uropods  and  the  telson  are  also  preserved  only  here  and 
there. 

This  species  occurs  on  the  Japanese  coast,  near  Enoshima,  Sagami 
Bay.  The  depth  is  not  recorded ;  probably  it  lives  associated  with 
the  famous  Japanese  Hexactinellidse  and  Lithistidse.  The  types  be- 
long to  the  Doderlein  collections  and  are  deposited  in  the  museum 
ofStnuasburg,  Germany. 
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LDDITIOir  TO  A  KITOWLEOOE  OF  THE  BATBACHIA  ASD 
SEPTIIIA  OF  COBTA  KICA. 

BV    a    D.    (■OPE. 

present  paper  is  n  coutiiiuation  of  the  subject  which  has  been 
n  several  contributions,  and  is  preliminary  to  a  second  illus- 

I  memoir,  which,  it  is  hoped,  vrill  present  the  subject  in  some 
ujuiui      '■'tss.     The  last  "Addition"  appeared  in  the  Proceedings  of 

m  Philosophical  Society  lor  1«93,  p.  3.3;i;  and  the  illu»- 
«u  memoir  was  pnMished  in  the  Journal  of  this  Academy  for 

"n      debted  to  the  Muneo  Nacioiial  of  Sao  Jos€  for  the  oppor- 
amining  the  material  here  described. 

batbachia. 
hbodeia. 

II  FobMtiu  ep.  miT. 

i^iM  larjre  ;  proportions  robust.  Twelve  costal  folds.  One  pha- 
lange of  digits  free,  8S  in  (E.  morin,  eECC])t  in  the  inner  (fit«t)  digits, 
which  are  entirely  enclosed.  Extended  limb«  sepirated  b\  two 
intenvatnl  s|>aces.  Head  Hut,  wi<le  ;  niu^tzle  '■hort  ila  truncation 
little  COB s pi !■  nous:  no  canlhus  rostralis.  Width  of  head  entennp 
length  to  groin  five  times.  Eye  small,  its  fi«-ure  equaling  one- 
fourth  the  width  uf  the  hend,  and  less  than  the  interorbital  space 
Vomerine  scries  straight  in  the  transverse  lirection  e\tendinp 
lieyoii  1  the  nares  exItnmlK  nn<l  ahru[th  recur\edat  the  inlernal 
e.xtremitj  toward  iht  purn-phenoid  patch    which  tbey  do  not  reaih 


Parasphenoid  patch  not  dnnled 

anterioih       Tail  rouuded  the  es 

tremitv  moderately  compresaeil 

\  gular  fold. 

Color    uniform  phimbeou-     - 

ik"  paler 

Dimen«](ns  iUfa  mm      kn.lli 

1  head  and  bo  U    *)«  mm       to^ular 

fold,  22  mm      «ihh   if  hnl  at 

rum-ori--   Hi  3  mm      length  of  an 

terior  limb    il)  mm        lo   ot  ion 

foot  b   )  nmi      len.^h  of  po'ttrior 

limb  21  5  mm       do    jf  hin  1  t 

ot    h  mm      Hidthof  d)   at  base  of 

fifth  digit    7  mm 

Thi=  18  the  higest  -ahmandt 

1     t  tropical  America,  eiinaling  in 
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length  the  Spelerp&f  heUii  Gray.  It  resembles  in  api)earance  the 
unicolor  form  of  that  species,  but  differs  in  its  proportions,  as  well 
as  in  the  generic  character  displayed  by  the  feet.  The  muzzle  is 
longer,  and  more  broadly  truncate,  and  the  head  is  narrower,  than  in 
the  S.  hdlii  In  the  latter  the  eye  is  larger,  equaling  the  width  of  the 
interorbital  space  plus  that  of  an  eyelid,  and  is  little  less  than  half 
the  width  of  the  head  posteriorly. 

One  specimen,  No.  226,  from  the  Faldas  of  the  volcano  of  Irazu, 
from  J.  P.  Cooper. 

8ALIEKTIA. 
HyU  oherrei  sp.  nov. 

Vomerine  teeth  few,  opposite  the  middle  of  the  very  large  choanse, 
at  the  apex  of  a  ridge  which  proceeds  from  the  anterior  margin  of 
the  latter.  Ostia  pharyngea  round,  large,  but  smaller  than  choanse. 
Tongue  longer  than  wide,  but  little  free,  and  openly  notched  poste- 
riorly. Tympanic  drum  distinct,  one-half  the  area  of  eye,  and  equal 
in  vertical  diameter.  Iris  dark.  Man  us  almost  without  web  ;  pes 
fully  palmate.  Thumb  not  opposed.  Heel  of  extended  hind  limb 
reaching  end  of  muzzle.  Canthus  rostralis  straight  angular,  lores 
vertical.  Width  of  interorbital  space  1.5  times  the  width  of  an 
eyelid.  External  nostrils  terminal,  a  little  nearer  the  eye  than  the 
diameter  of  the  latter.  Muzzle  not  prominent,  vertical  in  profile. 
Skin  smooth  above. 

Head  and  body  above  pigmented  probably  >vith  yellow,  in  abrupt 
contrast  to  the  color  of  the  rest  of  the  integument,  from  which  it  is 
separated  from  the  orbit  to  the  sacrum  by  a  narrow  white  stripe. 
Colors  otherwise  uniform  straw-color,  the  limbs  pigmented  on  the 
exposed  surfaces;  the  humerus  and  femur  not  pigmented. 

Length  of  head  and  body,  26  mm. ;  do.  of  head  to  canthus  oris, 
5  mm. ;  width  of  head  at  do.,  8  mm.;  length  of  fore  limb,  17  mm. ; 
of  fore  foot,  6  mm.  ;  length  of  hind  limb,  45  mm.  ;  do.   of  hind 
foot,  20  mm.  ;  do.  of  astragalo-calcaneum,  8.5  mm. 
No.  253,  Alajuela,  R.  Alfaro. 

This  small  and  brightly  colored  species  differs  from  all  others 
known  to  me  in  the  combination  of  characters  it  presents.  The 
sharp  canthus  rostralis,  anterior  vomerine  teeth,  elongate  tongue, 
Urge  choanse,  and  webless  fingers,  are  not  found  together  in  any 
other  species.     It  is  dedicated  to  Mr.  Geo.  K.  Cherrie,  of  San  Jos^, 
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to  whom  I  am  indebted  for  the  op|iortunity  of  studying  the  present 

collection. 

Hylslla  ohrfsopi  ap.  nnv. 

Head  short,  wide,  canthua  rostralis  wantiag.  Tongue  a  tittle 
longer  than  wide,  faintly  emar^iuat« ;  ostea  pharyngea  each  a  trails 
verse  slit.  Tympanum  not  visible.  Pupil  a  dumb-bell  shaped 
horizontal  slit  iu  the  golden  iris.  Heel  of  extended  hiud  limb 
reaching  to  enil  of  muzzle.  The  muzzle  is  as  long  as  the  diameter 
of  the  eye,  and  does  not  project  iH-youd  the  lip ;  noetrila  terminal. 
The  fingers  are  one-third  webbed,  the  thumb  free,  and  at  least  as 
long  as  the  short  third  (second)  digit.  Hallucal  tubercle  minute ; 
pallets  well  developed. 

Color  above  and  below  yellow ;  pigment  more  oonepicuoua  on 
edges  of  eyelids.  No  markings  of  any  kind,  except  that  one  speci- 
men is  covereti  above  with  rather  diitinct,  minute,  black  e|)ecks. 

Total  length,  22  mm. ;  length  of  head  to  canthus  oris,  6  mm. ; 
width  at  do.,  8  mm.  Length  of  anterior  limb,  13.5  mm.;  do.  of 
anterior  foot,  S  mm.;  do.  of  posterior  limb,  36  mm.;  do.  of  hind 
foot,  15  mm. ;  do.  of  astragalo-calcaneum,  7  mm. 

No.  252,  Alajuela,  R.  Altaro;  492,  San  Jo8£,  P.  Biolley. 

This  small  nnd  brilliant  specie.'*  is  relatdl  distantly  to  the  IT.  plafy- 
rephaltt  Co|>e,  from  the  West  Coast  of  Mexico.     In  that  species  the 
canthus  rostralis  and  the  tympunum  are  well  marked,  and  the  site 
is  lai^er. 
lithodytea  enrygloi^na  s|>.  nnv, 

A  large  species  with  small  pallets,  in  which  the  heel  does  not 
reach  the  end  of  the  rtiuKzle,  although  it  extends  to  a  point  aoterior 
to  the  eye.  General  iip]>earance  that  of  a  Ae/iWidy/i'S.  No  dis- 
tinct canthus  rostralis  ;  end  of  muzzle  sloping  backwards  from  lip- 
border.  Tympanic  disc  a  vertical  oval,  of  which  the  long  diameter 
is  two-thirds  that  of  the  eye.  Nostril  nearer  the  end  of  the  muzzle 
than  its  distance  (rom  the  orbit.  Tongue  wider  than  long,  openly 
notched  |K(sleriorly.  Clionuic  moderate.  Vomerine  teeth  in  two  trans- 
verse series,  on  tninsverae  ridges  whose  anterior  borders  are  in  line 
svith  the  posterior  Iwrders  of  the  choanie,  and  whose  external  borders 
are  a  little  within  tlu'  internal  borders  of  the  cboanic.  Optia  pharyn- 
srca  lariier  than  clManic.  Pallets  distinct  hut  small,  smallest  on  the 
manus.     Digits  without  dermal  margins.     First  and  second  fingers 
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eqaal.  Integument  everywhere  smooth.  A  discoidal  abdominal 
fold.  A  fold  on  the  distal  half  of  the  external  border  of  the  tarsus, 
extending  to  a  rather  prominent  prsehallucal  tubercle. 

Color  above,  brownish  lead- color ;  below  whitish.  Groin  reticu- 
late, and  sides  punctate  with  the  dorsal  on  the  ventral  color.  Four 
brown  spots  on  the  upper  lip  anterior  to  the  line  of  the  tympanum, 
and  a  black  streak  above  and  behind  the  tympanum.  A  blackish 
crofls-band  between  the  posterior  parts  of  the  orbits,  and  some  black 
longitudinal  spots  on  the  dorso-lateral  region,  bounding  upwards  the 
paler  color  of  the  sides.  Limbs  with  obscure  blackish  cross-bands. 
Thighs  behind,  whitish  at  base,  and  obscurely  reticulate  on  the  supe- 
rior and  distal  portions.     Limbs  below,  and  gular  region,  clouded. 

Total  length  of  head  and  body,  75  mm.  ;  do.  of  head  to  line  of 
canthus  oris,  19  mm;  width  of  head  at  do.,  28  mm.  Length  of 
anterior  limb,  40  mm. ;  do.  of  head,  18  mm.  ;  do.  of  posterior  limb, 
115  mm. ;  do.  of  hind  foot,  50  mm. ;  do.  of  astragalo-calcaneum, 
20  mm. 

This  is  the  largest  species  of  Lithodytes,  but  it  is  less  robust  than 
the  L.  gulo9}ts  Cope.  In  general  appearance  it  resembles  one  of 
the  large  species  of  LeptodaciyhiSy  but  it  is  a  true  Hylodine,  with 
T-shaped  terminal  phalanges.  It  has  some  resemblance  to  L.  me/o- 
nastidus,  but  that  species  has  much  longer  hind  limbs,  larger  pallets, 
an  oval  tongue,  etc.  A  single  specimen  of  the  L.  euryglaams  is  in 
the  collection,  which  was  taken  at  San  Jos^,  by  Sen.  P.  Biolley  (No. 
448). 

LeTirana  vibioaria  gen.  et  sp.  nov. 

Char.  gen. — Identical  with  Ramiloy  but  without  vomerine  teeth. 

Char,  ttpecif. — Form  robust,  muzzle  short,  wide;  hind  limbs  rather 
short,  the  heel  reaching  to  the  front  of  the  eye.  Canthus  rostralis 
strongly  marked,  angulated  at  the  nostril,  anterior  to  which  it  is  de- 
flected to  the  apex,  which  does  not  project  beyond  the  lip- border. 
Loral  region  slightly  concave;  nostril  nearly  on  canthus,  '6  the 
length  of  the  muzzle  anterior  to  the  orbit.  Tympanic  drum  sub- 
round,  about  '7  the  diameter  of  the  eye-slit  Choante  rather  small, 
about  equal  to  ostia  pharyngea.  Tongue  large  obovate,  deeply 
emarginate  posteriorly.  Digits  with  slight  terminal  enlargements; 
tboBe  of  the  fingers  scarcely  distinct,  those  of  the  toes  supported  by 
elongate  T-shaped  phalanges.     Second  (first)  finger  a  little  shorter 
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tbau  third  (second);  inferior  tubercles  inconspicuouB.  Toes  half- 
wel>l>ed.  fourtii  digit  with  three,  the  othere  with  two  free  phalaiives. 
Sole  with  one  tubercle,  the  flat  oval  pritballux.  Integumeat  smooth 
everywhere.  A  wide  gtaudular  Iwdy  connecting  rictus  oris  and 
humerus  1  a  glandular  thickening  extending  from  orbit  to  end  of 
urostvle,  which  is  unusually  wide  between  the  orbit  and  the  aacrum. 
Nu  dermal  folde. 

Color  al>ove  a  dark  olivaceous  gray;  side  of  head  and  a  stripe 
from  orbit  to  urostyle,  black.  Two  rows  of  small  black  spots  on 
each  ride  of  the  vertebral  column,  Superior  side  of  limlw  colored 
like  the  back.  Inferior  surfaces  of  the  body  yellowish,  more  dis- 
tinctly yellow  on  inferior  surfaces  of  hind  limbs.  Concealed  surface 
of  femtir  with  a  reddish  linge.  unspotted.  Superior  face  of  femur 
with  a  black  stripe  ou  the  distal  half.  Lips  unspotted,  with  a  dark 
8ha<le<l  border. 

Length  of  head  and  body  f)5  luu.;  do.  of  head  to  rictus  oris 
21  ram. ;  width  of  head  at  riciiis  oris,  25  mm.;  length  of  fore  limb, 
40  mm.;  of  hand,  15  mm.;  leugth  of  hind  limb.  101  mm.;  of  hind 
foot,  49  mm.;  of  astragaIo^»lcaneum,  10  mm. 

No.  :j{ll2,  Rancbo  Kedoudo  ou  the  divide  of  the  Irazu  Range; 
3915-6,  Isia  Nueva  near  the  head  of  the  RioSucio,  on  the  Atlantic 
side ;  all  taken  l>y  G.  K.  (^herrie. 

This  distinct  species  is  probably  an  inhabitant  of  the  elevated 
mountain  resriiin,  and  it  has  so  far  escaped  the  olwervatiou  of  collec- 
tors, who  have  mostly  exjilored  lower  elevations.  It  is  not  uearly 
related  to  any  siwoies  hilberto  known. 

REFTILIA. 
LACEBTILIA. 

Cnemidapborni  amivoidea  s|i.  imv. 

Eight  abdominal  rows  of  sulwqual  plates;  n  row  of  plates  at  the 
gular  fold,  which,  with  a  few  gratudes  form  its  border.  A  group  of 
about  1!H  eiilarf,'('d  [>osterior  gntar  scales,  which  does  not  have  :i 
transverse  [Kji'terior  border  separating  It  from  smaller  scales.  Nos- 
trils in  nasal  suture.  Three  supraorbitals,  a  small  plate  occupying  an 
angular  space  between  the  second  and  third,  at  the  external  edge  on 
both  sides.  Two  inter|>arict)ils  and  one  |mrietttl.  fbllowe<i  by  three 
rows  of  smaller  plates.  Five  infnilabials  in  the  second  (large)  row. 
Sixteen  femoral  ]>ures.      Four  preaual  plates  larger  than  those  sur- 
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rounding  them,  two  of  them  transverse  and  posterior,  and  two  longi- 
tudinal and  anterior.  Three  rows  of  brachial  plates,  the  anterior 
continuous  with  the  posterior  of  two  rows  of  antebrachials.  No 
postantebrachials.  Four  rows  of  plates  on  inferior  side  of  femur  at 
middle,  and  two  rows  on  inferior  side  of  tibia. 

Color  above  dark  brown,  with  three  narrow  yellowish  stripes  on 
each  side,  which  proceed  respectively  from  the  temple,  and  from  the 
superior  and  inferior  borders  of  the  tympanum.  The  inferior  stripe 
is  more  or  less  broken  into  elongate  spots.  The  space  between  the 
superior  and  median  stripes  is  marked  by  black  cross-bars,  and  a 
row  of  black  spots  extends  along  the  inner  side  of  each  of  the  supe- 
rior stripes.  A  light  stripe  on  the  posterior  face  of  the  femur,  which 
is  continued  on  the  tail.  Below  this  stripe  on  the  femur,  another 
less  perfect  stripe,  and  above  it  a  longitudinal  row  of  spots.  Tibia 
with  small  light  spots.  Upper  surface  of  femur  and  tibia  brown, 
blackish  varied.  Inferior  surfaces  pale  greenish- blue;  top  of  head 
light  brown. 

Length  of  head  and  body,  64  mm. ;  length  to  edge  of  gular  fold, 
21  mm.;  do.  to  auricular  meatus,  15  mm.;  width  of  head  at  rictus 
oris,   11  mm.     Length  of  fore  limb  from  axilla,  21  mm.;  length  of 
fore  foot,  10  mm. ;  length  of  hind  leg  from  can  thus  ani,  45  mm.;  do. 
of  hind  foot,  24  mm. 

This  species  resembles  very  much  the  younger  specimens  of  the 
Amiva   nndulaia^    but   is   a   true    Cnemklophorus  with  sagittiform 
tongue.     It  differs  in  specific  characters  from  both  that  species  and 
the  A,  quadrilineata,  in  the  possession  of  three  rows  of  brachial  scuta, 
instead  of  one.     In  coloration  it  differs  from  the  young  striped  stages 
of  those  species  in  having  three  light  stripes  on  each  side  instead  of 
two.     The  longitudinal  division  of  the  interparietal  plate  is  a  marked 
peculiarity,  but  may  be  abnormal.     The  two  plates  together,  how- 
ever, are  larger  in  dimensions  than  a  single  interparietal.     Among 
Cnemidophori  it  is  nearest  to  the  C.  lemniscafns  in  appearance,  but 
it  differs  in  almost  all  points  of  squamation  of  the  head  and  throat 
No.  236,  La  Carpintera ;   A.  Alfaro. 


Cn«midophoriii  alfaronis  sp. 


n<)V 


Allied  to  C  deppei.  Nostril  entirely  in  nasal  plate  ;  first  loreal 
bordering  first  three  labials ;  second  loreal  higher  than  long.  Supra- 
orbital plates  four  on  one  side,  and  f\\e  ou  the  other,  the  first  quite 
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small,  the  third  and  fourth  broader  than  lon^.  Interparietals  and 
the  single  parietals,  longer  than  the  frontoparietals.  InfralaliialB 
eight;  median  gulnrB  enlarged  all  the  way  at;ro«,  graded;  sealea  of 
mesoptychiuin  large,  in  two  or  tliree  rows,  no  granules  on  the  border. 
AbiJomiual  platee  in  eight  rows ;  large  Itrachials  in  six  rows,  continu- 
ous with  hrachiaU  ;  no  poatautebraohials.  Six  rows  of  femorals  at 
middle.  Femoral  jiores  nineteen.  I'reanal  platea  alwut  a  dozen  iu 
a  triangular  patch  continuous  with  the  ventrals.  Extended  hiud  foot 
reaches  to  orbit. 

Four  white  line^  on  each  side,  and  a  vertebral  line.  Spaces  be- 
tween first  and  second,  and  dorsally  between  fourtlis  of  opposite  side, 
greenish-gray;  space  lietween  second  and  fourth,  black.  Head 
paler;  below  greenish- white.  Posterior  limbs  with  four  irregular 
longitudinal  lines;  one  anterior,  two  AU[)erior,  and  r)ne  posterior. 

Total  length,  170  mm.;  length  to  vent.  65  mm.;  do.  to  collar, 
19  mm.;  length  of  fore  limb,  ^0  mm.;  do.  of  hiud  limb,  41  mm.; 
do.  of  hind  foot,  23  mm. 

This  species  resemblea  in  general  appearance  the  C.  deppei  depjtel,' 
but  the  BCutellation  is  materially  different.  An  important  character 
is  the  presence  of  four  supraorbital  platea,  from  the  last  of  which  & 
lifth  may  be  cut  off.  The  paric-tnls  and  interparietals  are  also  rela- 
tively longer  than  in  that  species. 

No.  216,  San  Mateo;  found  by  Sen.  Anastasio  Alfaro,  Director  of 
the  Museo  Nncioual,  to  whom  tlie  species  ie  dedicated. 
CsUitui  syanoehlorii  ^i<.  iiciv. 

Scales  in  thirty-three  longitudinal  series  all  with  about  a  dozen 
longitudinal  keels,  and  no  promiuent  median  keel,  except  on  the  tail, 
beyond  the  base.  The  scales  of  the  tail  are  roof-sba|)ed,  so  that 
the  lateral  edges  run  in  0|>(;n  furrows,  wliile  the  middle  line  is  promi- 
uent. The  sti'iations  extend  not  only  to  the  head,  but  the  parietal 
and  interparietal  plates  are  grooved  and  ridged.  The  rostral  and 
symphyseal  plates  are  of  equal  width.  Two  {xistnasals,  two  pre- 
loreals  ajid  two  posllon-uls,  one  above  tlie  other  in  each  pair.  A 
btrge  preo(;ii!ar:  Iwii  snlHiculiirs,  the  jHtsteiior  elongate,  and  four 
[wstix^idars.  Four  vxtiTniil,  and  four  iulenial  supraorbitids.  Parie- 
tals  wider  than  the  Iriangulur  interparietal,  each  thj-ee  timea  as  large 

I   Ki.r  •WlluUi f  tin    -111.-.]!,  IU-  .,!■  c:   dcff.i.   '..:■    Ti-.iii-jic.  Am.-r,  Pliilitt. 
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as  the  well-separated  frontoparietals,  and  bounded  by  five  scales 
between  the  frontoparietal  and  the  single  transverse  postparietal. 
Frontal  twice  as  wide  as  long.  Eight  superior  labials  to  end  of  long 
subocular,  the  second  reaching  to  the  middle  of  the  postnasal  only. 
Auricular  meatus  horizontal,  shorter  than  eye  fissure.  Extended 
limbs  separated  by  the  length  of  the  anterior  foot  only. 

Color  above  light  golden-green,  with  several  indistinct  longitudinal 
rows  of  paler  spots  as  large  as  a  scale,  mingled  with  as  many  brown 
spots  as  large  as  a  scale.  Sides  paler  than  back.  Lower  surfaces 
blae,  paler  on  chin  and  tail. 

Total  length  (end  of  tail  lost),  151mm.;  do.  to  vent,  70  mm.; 
do.  to  line  of  axilla,  16  mm. ;  do.  of  fore  limb,  16.5  mm.;  do.  of  hind 
limb,  22  mm.;  of  hind  foot,  11  mm. 

This  species  is  allied  to  the  G  gteinda^chnsrii  Cope.  The  latter  has 
seven  superior  labials  instead  of  eight,  of  which  the  second  reaches 
the  loreal,  as  it  does  not  in  C.  cyanochlo)n»;  the  postnasals  are  much 
shorter.  The  scales  of  the  anterior  regions  and  parietal  plates,  are 
smooth,  and  the  color  is  totally  different.     The  limbs  are  shorter. 

This  handsome  species,  whose  coloration  is  unique  in  the  genus, 
was  found  by  Sen.  Juan  Cooper,  on  the  volcano  of  Irazu,  No.  217. 

OPHIDIA. 

A8IVEA. 
Trimetopon  pliolepii  sp.  nov. 

In  the  genus  Trimdopon  Cope,  I  find  that  the  hemipenis  has  a 
simple  sulcus  spermaticus,  and  that  the  apex  for  a  space  on  each  side 
of  the  sulcus  is  feebly  calyculate.  The  rest  of  the  surface  is  occupied 
by  spines  which  are  in  longitudinal  series,  and  are  largest  opposite 
the  sulcus  at  the  lower  part  of  the  hemipenis.  The  genus  is  then  to 
be  regarded  as  one  of  the  Colubrinse  allied  to  Contia,  A  single 
species,  the  T.  gracile  Gthr.,  has  been  described  hitherto,  which  is 
^Iso  from  Costa  Rica.  I  only  know  it  from  the  description  and 
figures  of  Gunther  in  the  Annals  and  Magazine  of  Natural  Historj^ 
for  1872,  p.  16. 

Char,  specif, — Scales  in  seventeen  rows,  like  the  plates  of  the  head 
^th  iridescent  refulgence  and  without  fossie.  Rostral  plate  not 
^ble  from  above;  internasals  much  wider  than  long;  anterior  bor- 
^Iw"  of  frontal  slightly  convex  forwards.     Lateral   border  of  frontal 
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sborter  tlian  the  perietal  border,  which  forma  leas  than  a  ri(;ht  antrle 
with  that  of  the  opjKeite  side.  Loreal  looker  thau  high;  oculara 
1-1,  the  anterior  well  sepiirate*!  from  frontal  by  8U|ierciliary.  Tem- 
porals 1-1;  superior  lahials  eight,  fourth  am!  fifth  entering  orlut,  all 
longer  than  high  except  the  eighth.  Interior  labials  tight,  fiftb 
lai^eat,  and  in  ooatact  with  postgeniai.  Postgeiiials  half  as  long  as 
pr^enials.  Total  length,  287  mm.;  of  tail,  7ii  mm.  Gastrosteges, 
154;  anal  1-1;  nrosteges  (>9. 

Dark  brown  above,  the  scales  with  a  paler,  minutely  speckled 
center,  exoept  those  of  the  third  row.  Thi^  together  with  the  more 
restricled  pale  centers  of  the  scales  of  the  first  and  second  rows,  gives 
the  B])pearance  of  a  dark  lateral  band,  which  tips  the  gastrosteges. 
Below  nniibrra  yeIlo\s.  A  narrow  yellow  collar  bardere,  and  does 
not  cross  (be  extremities  of  the  parietal  plates.  Each  upper  labial 
with  a  large  yellow  spot  next  the  border ;  that  at  the  top  of  the  sixth 
and  front  of  the  seventh  has  the  effect  of  a  postoculur  band. 

This  species  differs  from  the  ty|)e  in  the  scale  formula.  lu  the 
7'.  grnrile,  the  scales  are  in  fifteen  rows;  the  oculars  are  1-2.  and 
there  are  but  seven  superior  labials.  The  coloration  is  more  ob- 
scure. 

No.  451,  San  Jos^,  P.  Biolley. 

DrjiBobiai  paBOioannatui    |    r    \ 

bcales  m  >«\enteeu  ro\ss  the  h\e  median  only  keeled,  and  that 
famtU  Oculars  1  2  [.reoLular  not  reaclnng  frontal  ;  loreal  sub- 
quailrate  longer  than  high  leni{H)ral8  1  '2\  four  and  a  half 
scales  bordenn_  each  parietal  Su[)er]or  labials  nine,  fourth,  Hftb, 
and  sixth  in  orbit  eitrbth  and  ninth  longer  than  high.  Eye  large. 
Its  diamet«r  equaling  length  ot  mu7£te  from  itb  border  to  the  nostril, 
and  e<]ualiu^  a  bltk  over  lialf  of  the  luterocul  ir  width  ;  equal  also 
length  from  rostral  to  trmtal  plate  equal  length  of  frontal  plate, 
and  exceeding  a  little  the  length  of  the  common  parietal  suture, 
trontal  plate  wide  in  Iront  contratting  rapidly  posteriorly,  lateral 
lM)rders\er)  little  oina\(.  Ten  iiiten  i  hibial  Postgeuials  longer 
thiiu  pregeuiuU.  The  scales  ari;  not  much  narrowed,  and  those  of 
the  aides  are  nuher  wide.  Total  length,  1,231)  nini,;  tail.  4Io  miu,; 
length  to  eiiutliiis  oris  (axial)  2fj-"i  mm.  Gaatrosteges  183:  anal 
1-1;  iirosteges,  127. 

Color  iibuve  brown,   mUIioui   inaikiiigs;   below  yellow;  ends  and   a 
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narrow  transverse  line  near  base  of  gastroeteges,  lead  colored.     Upper 
lip,  except  upper  parts  of  Nos.  2-3-4,  8  and  9,  yellow. 
No.  116;  La  Candelaria,  Bruno  Carranza. 
This  species  is  allied  to  the   D.    percarinatuB  Cope   (Proceeds. 
Amer.  Philoe.  Soc.,  1894,  p.  344),  but  differs  in  the  much  smaller 
number  of  more  feebly  keeled  scales ;  in  the  shorter  and  wider  head, 
and  in  the  coloration. 

Dr.  Gunther  has  united  under  the  head  of  the  Dendrophidium 
dendjvphis  (Drymobiua  de^idrophis  Schl.,  Fauna  Central i- Ameri- 
cana, 1894),  the  species  Drymobius  chlorotieus  and  CrosMuthera 
mdanotropis  Cope.  Bocourt  has  pointed  out  that  the  genus  Dendro- 
phiditm  differs  from  Dryinobius  in  the  entire  anal  plate  and  I  have 
not  found  any  variability  in  this  respect  in  the  specimens  at  my  dis- 
posal. In  the  D.  dendrophis  the  eye  is  larger,  its  long  diameter 
exceeding  the  width  of  the  superciliary  and  frontal  plates  together; 
while  in  the  species  mentioned  above,  and  the  D,  pei'carinaius  and 
D.  rhombifer  Pet,  the  diameter  of  the  eye  either  equals  the  width  of 
those  plates,  or,  more  frequently  is  considerably  less.  The  Cro»8an- 
thera  melaiwtropis  further  differs  in  the  short  occipital  plates,  whose 
middle  suture  is  considerably  less  than  the  diameter  of  the  orbit, 
while  it  is  the  same  in  the  D,  d^udrophis, 

Leptophii  ultramarinni  sp.  nov. 

The  relation  of  this  species  to  those  already  known  may  be  shown 
b  the  following  table.  I  mention  here  that  a  study  of  the  species 
shows  that  it  is  impossible  to  keep  apart  as  a  separate  genus  {PhUo- 
thamnus)  the  species  with  smooth  scales. 

L  Scales  all  smooth. 

Nine  superior  labials.  Scales  above  blue  tipped  with  golden; 
scuta  and  two  inferior  rows  of  scales  golden  with  green  bases ;  no 
stripes,  L.  orionii  Cope. 

II.  Three  median  rows  smooth,  two  or  three  on  each  side  keeled. 
£%ht  supralabials ;   green,   with   black  median  lines  on  two  or 

three  dorsal  rows  of  scales  ;  pale  oblique  cross- lines  on  the  anterior 
half  of  the  body,  L.  mrg'd  Fisch. 

III.  Five  median  dorsal  rows  keeled. 

Eight  supralabials;  above  uniform  ultramarine  blue  ;  below  and 
one  and  a  half  rows  of  scales,  with  upper  lip,  silvery, 

L,  uliramnnnus  Cope. 
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IV.   Eleven  to  thirteen  rows  of  scales  keeled. 
SujtraJabiaU  eight  or  oiDe;  silvery  with  a  wide  blue  doraal  baud; 
ionietiraes  oliscure  in  alcohol;  smaller,  L.  ahiEtuIla  L. 

Hupralahials  nine  ;  rohust ;  uniform  green  ;  smaller. 

L.  i)cri(JejilariK  Gthr. 

Supralabials  nine  :  greeu,  head  plates  and  scales  all  hlack  bordered, 

L.  mnrgituiliis  Cope. 

Supralabials  nine;  uniform  green,  the  keels  of  the  scales,  except 

those  of  the  median  row,  black;  size  large,  L.  prieMani-  Cope. 

The  L.  itltruiiiariniu  is  further  characterized  by  lie  large  size  of 
its  eye,  whose  diameter  er|ual8  the  length  of  the  muzzle  to  the  rostral 
plate,  exclusive.  The  preocular  reaches  the  frontal.  Temporals 
1-2,  the  auterior  in  coulaet  with  the  inferior  postocular  only.  Each 
parietal  is  bounded  by  only  three  plates,  with  half  of  a  median  plate. 
Seventh  and  eighth  superior  labials  longer  than  deep.  Nine  infe- 
rior labials,  in  contact  with  the  geniab  up  to  the  seventh.  Post- 
genials  a  Httle  longer  than  pregenials.  General  form  slender,  tail 
long,  about  one-third  the  total  length,  gastroeteges  feebly  angulated, 
168;  anal,  1-1;  uroat^es,  176.  Total  length,  1050  mm.;  tail, 
426  mm. 

Hesidps  (he  colors  above  described  there  may  be  added,  that  the 
preorbital  labials  are  bordered  with  blue  above,  and  the  last  two 
labials  are  eutireh  blue      There  are  no  stripes  or  Hues  of  any  kind. 

No.  108,  I'azo  A7ul     J    0    Zeledon 

Posoiio'pts  rufloep*  u  'i     t   i    tia\ 

Char.  yen. — Posterioi  maxillarj  tooth  elongate,  grooved;  other 
teeth  numerous  small  piesent  on  the  usual  bones  of  the  mouth. 
Pupil  round.  Cephalic  plates  normal  two  nasals,  no  lureal.  One 
pair  of  geniah  anal  plate  and  urusteges  double.  Scales  smooth, 
without  apical  fossa  (.\teiisi\el}  irahncate.  In  the  hemipenis  the 
sulcus  spermatuus  is  'unyle  and  the  apex  is  calyculate.  On  the  side 
opposite  the  sulcu«  is  a  wide  «elt  whuh  is  bordered  by  spines,  whose 
buses  are  couneded  bj  transfer-*  flounces.  Surfai-e  on  each  side  of 
welt  coarsely  spin  lus 

This  genus  is  probabh  more  neail)  illied  to  TantUla  than  to  any 
other.  The  head  of  tht  onlj  kni>«u  S|»ecies  is  rather  more  distiuct 
than  is  usual  hi  that  gcuus.  The  tail  is  probably  elongate.  Il 
diHers  from  T'lnliU'i  in  the  large  single  genial  plate. 
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Char,  specif . — Roetral  plate  rounded  obtuse,  visible  from  above; 
iDternasals  small ;  prefrontals  large,  descending  laterally  and  touching 
seoood  superior  labial.  Frontal  elongate,  slightly  angulate  in  front, 
acute  posteriorly;  parietals  elongate.  Nostril  in  posterior  part  of 
prenasal ;  postnasal  elongate,  separated  from  preocular  by  suture 
between  prefrontal  and  second  labial.  Oculars  1-2,  preocular  well 
removed  from  frontal ;  temporals  1-1,  superior  labials  seven  ;  the 
first  bounds  the  postnasal  below;  the  second  the  prefrontal  and  the 
preocalar;  third  and  fourth  enter  orbit;  fifth  and  sixth  lower  than 
the  large  seventh.  Inferior  labials  only  six  ;  those  of  the  first  pair 
in  contact  behind  the  symphyseal ;  the  fourth  elongate,  terminating 
opposite  the  end  of  the  long  genial.  Gastrosteges,  146;  anal,  1-1; 
urosteges,  20  +  (a  considerable  part  of  the  tail  lost).  Length  to 
Tent,  223  mm. ;  do.  to  rictus  oris,  9  mm. 

Color  in  alcohol,  above  light  brown,  below  yellow.     Median  dor- 
sal row  of  scales  deep  brown;  a  narrow  yellow  line  on  the  adjacent 
borders  of  the  third  and  fourth  rows  of  scales  which  is  bounded 
above  by  a  single  dark  brown  row,  and  below  by  several  rows  with 
dark  brown  centers,  growing  paler  towards  the  gastrosteges.     All 
the  colors  are  less  conspicuous  posteriorly.     Upper  surface  of  head 
light  reddish- brown,   with  a  pale  spot  at   the  extremity  of  each 
parietal  plate.     Upper  lip  yellow,  with  a  black  spot  below  eye  ; 
lower  labial  plates  with  brown  borders;  gular  region  unspotted. 
No.  141,  Jimenez ;  A.  Alfaro. 

Enulint  torqoatai  Giinther.     Leptocalamus  lorquaius  Giinthcr.    Auu.  Mag. 
Ntt.  Hist.,  1872.  p.  16. 

This  specimen  gives  me  the  opportunity  of  examining  the  hemi- 
penis  of  this  genus.  I  find  that  it  is  undivided,  but  that  the  sulcus 
is  bifurcate  near  the  extremity.  The  surface  of  the  organ  is  marked 
with  longitudinal  laminae  only,  and  these  are  set  with  numerous  small 
ipines  to  the  apex.     The  lamimc  are  separated  by  deep  grooves. 

Ajb  already  described  by  me,  there  are  very  few  teeth  in  the  mouth. 
These  consist  of  a  few  small  ones  at  the  posterior  part  of  the  maxil- 
lary bone,  with  one  or  two  near  the  junction  of  the  palatine  and 
pterygoid,  and  a  few  on  the  anterior  half  of  the  dentary.  The  large 
posterior  tooth  is  incurved  and  flattened,  and  has  a  thin  blade  with  a 
cutting  edge  posteriorly.  The  groove  is  fine  if  present.  This  arrange- 
njcnt  reminds  of  the  characters  of  the  genus  Elachistodon'^  Reinhdt,  of 

'  Americau  Naturalist,  1893.  p.  477. 
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le  speciee  U  found  in  the  Paleotropical  Realm.     The  few 

iilius  are,  however,  better  developed  thfin  in  FUwhiMo- 

loee  real  affinities  are  as  yet  unc-ertaiD.      Eiuiliu*  a  probably 

Scylole,  since  it  not  only  enters  the  Hcytalin.T,  as  defined  in 

OD  the  characters  ol'  the  liemipenls,  but  in  the  prominent 

iB  it  resembles  the  S.  newjidii  D.  &  B. 


« 
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July  3. 
Mr.  Charles  Morris  in  the  chair. 
Twelve  persons  present 


July  10. 

Mr.  Charles  Morris  in  the  chair. 

Eighteen  persons  present 

A  paper  entitled  ''Third  Addition  to  a  Knowledge  of  the  Batra- 
chia  and  Reptilia  of  Costa  Rica, ' '  by  £.  D.  Cope,  was  presented  for 

publication. 


July  17. 

Mr.  Charles  Morris  in  the  chair. 
Ten  persons  present. 


July  24. 

Mr.  Charles  Morris  in  the  chair. 

Sixteen  persons  present 

The  death  of  Samuel  L.  Smedley,  July  21,  1894,  was  announced. 

Papers  under  the  following  titles  were  presented  for  publication  : — 

"Patella  Kermadecensis,"  by  H.  A.  Pilsbry. 

"A  Contribution  to  the  Life  History  of  the  Allegheny  Cave  Rat, 
Neotoma  magister  Baird,"  by  Samuel  N.  Rhoads. 


July  31. 

Mr.  Charles  Morris  in  the  chair. 
Eleven  persons  present. 
The  following  were  ordered  to  be  printed: — 


PROCEEtHNnS 


PATELLA    KEBHASECENBtB. 
BY    HENRY    A.    PlIilBRY. 


[1894. 


October,  1893,  llie  writer  received  from  E.  W.  Ko]>er,  Esc).,  of 
vere,  Maas.,  two  Bpecimeu^  of  a  very  large  and  ponilerous  species 
01  Patrjla,  which  Mr.  Roper  bad  obtained  from  a  New  Zealand  col- 
lector, to  whom  thev  had  been  brought  from  the  Kerraadec  IslaodE. 
)n  coniDtkriu        ese  shellB  with  the  wllection  of  Pat«lliihe  in  the 
I  V,   itnd  1         the  rewnt  monograph  of  the 

'-onchoK      ,  it  became  evident  thnl  they 
^  -J  u„.^ir-7vrH)e<i  upedce.     At  Mr.  Roper's  reqiiHJt,  a  brief 

ri  waa  prepared  for  publication,  which  some  months  later 

«red  in  the   "Nautilus,"  \ia  le  name  Pntellii  kernutdcftiisu. 

lis  description  waa  printeii,  i  before  the  number  containing 
nas  generally  distributed,  the  writer  (in  his  capacity  as  Editor  of 
tne  "Nautilus"),  received  a  dei<cription  of  the  same  species,  muter 
sa»t«  nanw,  from  Dr.  Wm.  H.  Dall,  the  distinguished  malacolo- 
gist  of  the  National  Museum.  As  Dall's  specimens  arc  more  de- 
pressed than  those  described  by  myself,  an<l  his  series  includes  young 
sheila  preserving  ihe  sculpture,  I  have  therefore,  quoted  his  descri[>- 
tion  in  full  below,  and  have  reproduced  drawings  of  his  type,  kindly 
supplied  by  him,  on  plate  VIL 

Some  time  previous  to  the  publication  of  the  original  description, 
Mr.  Geo.  \V.  Taylor  of  Victoria,  B.  C,  a  gentleman  who  has  de- 
voted special  attention  U^  the  Palellidie,  received  S|)ecimeiis  of  the 
same  species,  apparently  from  the  same  original  source.  He  prepared 
a  description  of  tiiem,  but  not  I>eiug  thoroughly  satisfied  of  the 
novelty  of  the  form,  delayed  [lublicalion.' 

The  sjiecies  liiia  also  been  noticed  by  Mr.  John  Jirazier,  well-known 
for  his  life-lonj;  htbors  on  the  .\ustraUaii  mollusca.  Mr.  Bra/ier 
formed  a  theory  that  lliesc  lim|)el.-i  were  not  from  the  Kermadec  Is- 
lands, bill  from  South  Africii ;  jiikI  ;is  the  Specific  name  kcnna(Iccei>- 

<Mlil..iiif  tiw  ■■NalilLlui.,- iv)i..:.li..iv,iiil  I.i  i<.t:  I  .liil  iml  rc-raxniKc  in  il  the 
/'.  t<>-iirad<r>  iisii.  'luMOvnnt.xf  Ihr  ymiiis  In.iii  ihr  r"iiiilfroU9.  corroik'd  :idult 
sbellti  which  aluiie  I  linil  m-i-ii. 
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siji  would  in  that  case  be  a  misnomer,  he  proposed  to  re-uame  the 
form  Patella  Pilshryi  Brazier.^  Since  Mr.  Brazier  has  given  no 
proof*  whatever  in  support  of  his  hypothesis,  and  as  we  have  every 
rea;«on  to  believe  it  without  foundation  in  fact,  the  necessity  for  this 
proposed  change  of  name  is  not  apparent. 

In  iiupport  of  the  original  statement  that  P,  kermadecensis  inhabits 
theKermadec  Islands,  I  am  now  able  to  quote  the  following  passages 
from  a  letter*  received  from  my  friend  Charles  Hedley,  of  the  A  us- 
traliao  Museum: — 

"There  can  be  no  doubt  that  it  [/*.  kermadecensis]  really  inhabits 
the  Kermadecs. 

•'Mr.  Charles  Spencer,  of  Auckland,  a  leading  New  Zealand 
collector,  has  just  given  mc  a  most  circumstantial  account  of  it.  He 
says  a  great  number  were  collected  at  the  orders  and  by  the  crew  of 
Capt  Fairchild,  of  the  government  steamer  **  Hinemou,"  while  on  an 
official  visit  to  Raoul,  or  Sunday  Island,  the  principal  island  of  the 
jfroup.  Most  of  these  passed  into  the  hands  of  Mr.  Eric  Craig,  a 
natural  history  dealer  of  Auckland,  who  distributed  them  to  various 
correspondents  throughout  the  world.'* 

The  literary  history  of  this  species  is  thus  seen  to  have  been  much 
more  extensively  exploited  than  its  natural  history.  The  references 
to  the  books  are  as  follows : — 

Patella  (^Sciitellasfra)  kermadecensis  Pilsbry,  The  Nautilus,  vii, 
p.  106  (Feb.  1894). 

Patella  kennadecetisis  TtLy\or,  torn,  cit,  p.  142. 

Patella  kermadecensis  Dal  I,  3//S. ,  Jan.  1894. 

Patella  pilsbryi  Brazier,  Al>stract  of  Proc.  Linn.  Soc. ,  N.  S.  Wales, 
meeting  of  April  25,  1894,  p.  iii. 

P.  kertfiadecensis  may  be  compared  with  two  previously  described 
l^ies,  P.  yigantea  Lesson,  and  P.  pica  Reeve.  The  former  is,  I  do 
Qot  doubt,  quite  distinct.  The  original  description,  by  which  alone 
•' 18  known,  is  as  follows  : — 

^^Patelle  Gigatitesque.  PidelUi  gifjantea  l.«ess. — Cette  coquilU* 
trc«.fru8te  en  dessus  n'avait  pas  moins  de  7  |X)uces  de  longueur  sur  5 
^  largeur.  Sa  forme  est  massive,  tivs-opaisse,  ovahiirc,  convexc, 
^  sommet  submMian,  ii  limbe  ovale  allonge,  plus  dilate  en  arriere. 
l^ animal  doit  etre  C*norme,  earil  laisse  a  la  voute  de  hi  face  interne 

*  Attract  of  Prw.  Linn.  S<k..  N.  S.  Wales,  April  riT),  WM.  p.  iii. 
'  Written  under  date  of  June  is.  isoi. 
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uiic  impreaaion  trOs  mnrqu^,  (jue  borde  une  prutbnde  tl^presBion  en 
fer  a  clieval.  Le  limbe  est  eiuple,  ^pais.  L'iiit4rieur  est  lisee, 
btancbfltre,  avec  le  foDtl  rougeMre.  Sa  face  Bup^iicure  ^Uut  rciogfe 
et  coiivert«  de  tubes  de  serpiile«. 

"  NouB  trouvt'tines  cetle  graode  uoqiiiUe  Jet^  eiir  les  rochere  de 
corail  de  Tile  de  Borabora,  daus  rardiipel  de  la  Socifit^.'" 

The  dimciiaions  given  by  Ixsi*od,  fix!  inches,  indicate  a  much  more 
oblijug  shell   than  any  known  speciineiw  of  terrTOufcoeiiiW,  and  the   j 
t'i)loring  of  the  interior  (HHere  alw.     The  different*  in  outline  may    | 
be  most  readily  appreciated  by  plotting  au  ovato  contour  with  the    I 
axes  5x7  inches,  and  comparing  with  a  contour  of  keniiadvretiBus. 

P.  pirn  Reeve,  if  it  is  the  same  as  P.    kermaiieeeimu,  is  a  very 
young  B|)eciineu.      The  description  and  illustrations  may  be  found  in    i 
Reeve's  Couchologia  Iconics,   vol.   viii,  pi.  xix,  figs.  -15 'i-e.     The    ' 
type,  if  still   preserved,  is  in  the   British  Museum,  aud  should   be 
compared  with  young  specimen.-'  of  kermadeceiieie  of  the  same  size.       i 

The  types  of  P.  kermadeeensiii  may  l>e  described  as  fijilows  : —  ' 

Shell  large,  thick  and  heavy  ;   round-ovate,  slightly  narrowed  iu 
front,  broadly  rounded  behind,  conical,  the  ivpex  central.      Altitude 
of  cone  uearly  equal  to  half  the  breadth  of  the  base,  but  decidedly    ; 
less  than  half  the  length;  slopes  straight.     Surface  dull  and  much    ' 

I'utellasi,  iippareully  of  ihe  same  species,  leaving  but  little  of  the 
original  sculpture,  which  seems  tn  have  cimsi.sled  of  nunieroui<  rather 
low,  radiating  rilis,  the  inIer»j)UceH  and  rilis  covered  with  n  secondary 
sculpture  of  radial  rililets. 

Interior  whitish,  more  or  les.i  tinted  with  gray  or  dull  reddish; 
the  muscle  impression  and  the  edge  of  the  shell  eitlier  white  or  deep 
sulmou  (Hilored.  Border  of  shell  slighllv  crcuulnted  by  the  external 
sculpture.  ^luscle-impression  strunglv  marked,  roughened,  and 
eitlier  impressed,  or  (hick.-m-d  and  like  a  slu-lf  or  terrace. 

DinieiisioiL-  of  Iwo  sjiecimeiis:  — 

l>;ngth  VH;.  hreiuhh  11<>,  iillituilc  55  mm. 
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aeries  of  twelve  others  ranging  from  75  nam.  down  to  6  mm.  in  length. 
The  large  ones  are  respectively  130  x  109  x  41  mm.  and  130  x  109  x 
34  mm.,  being  both  considerably  flatter  than  the  specimens  described 
by  Mr.  Pilsbry. 

"All  my  specimens  are  distinctly  narrowed  in  front,  and  in  this 
particular  the  species  differs  essentially  from  I\  pcUriarcha,  which  is 
very  round  in  outline.  I  have  a  specimen  of  patriarcha  exactly  the 
same  widlk  as  the  two  shells  above  mentioned,  namely,  109  mm., 
Imtite  length  is  only  119  mm.  Our  species  is  further  distinguished 
by  its  sculpture  from  both  patriarcha  and  mexicnua — the  ribs  being 
narrower  and  much  more  numerous  than  in  patriarcha  and  decidedly 
heavier  than  in  mexicana.  Every  5th  or  6th  rib  in  the  adult  shell 
seems  to  be  more  prominent.''* 

Dr.  Wm.  H.  Dali's  description  of  younger  and  less  eroded  exam- 
ples than  the  types,  here  follows : — 

''Patella  (Helcioniseusf)  kennadecensis.  Soft  parts  unknown,  but 
the  aspect  of  the  shell  is  that  of  a  Heldonisem,'' 

''Shell  large,  depressed  or  only  moderately  elevated,  porcellanous, 
radiately  sculptured,  with  the  apex  of  the  shell  slightly  anterior  to 
the  center,  erect,  blunt  (or  eroded);  color  outside  orange-yellow, 
sometimes  more  or  less  scorched  with  purplish- black,  obscurely  con- 
centric or  radiating  in  its  dis|)08ition,  frequently  asymmetrical ;  in- 
side plished  opaque-white,  cream  color,  or  even  orange  color,  with  a- 
very  narrow  colored  margin  of  orange,  white,  or  black,  following  the 
tint  of  the  exterior  ;  the  muscular  impressions  not  polished,  sometimes 
darker  orange  than  the  rest,  the  enclosed  area  usually  much  the  same 
color  as  that  outside  the  scars,  but  sometimes  lighter  or  with  faint 
hrown  or  flesh  colored  stains  irregularly  distributed ;  muscular  scars 
catenate,  not  symmetrical,  with  about  seven  segments  on  each  side; 
«in  ol)8cure  line,  probably  indicating  the  scope  of  the  mantle  is  visi- 
ble within  the  colored  margin  and  this  is  emphasized  to  the  left  of 
«nd  in  front  of  the  head,  where  a  strongly  marked  sinus  extends  to- 
ward the  apex  close  to  and  in  frout  of  the  lefl  arm  of  the  pedal  satr 
and  ceasing  at  the  junction  of  the  latter  with  the  scar  of  the  mantle 
^verthe  head;  this  is  distinctly  indicated  in  all  the  specimens  but  is 
1^  prominent  in  the  youn<^er  specimens,  and  recalls  the  sinus  of 
^<idini(i  though  on  a  much  larger  scale;  the  niargiu  of  the  shell  is 
•^dered  slightly  irregular  by  the  sculpture,  and  is,  as  usual,  some- 

^  Nautilus.  April,  ISai,  p.  142. 


[!894. 

what  more  80  in  the  ymiii^  than  in  the  adult:  external  sculpture  of 
small,  aoiuewhat  irregular  rounded  riblet^,  with  equal  or  wider  uiter- 
Hpaces,  eat^h  third  (fourth,  lifth  or  sixth)  rlhtet  being  somewhat  larger 
uud  more  elevated  ihau  the  others  Hud  oft^n  duplex;  of  these  larger 
ribs  there  are  twenty  or  less  on  each  side:  all  the  ribs  are  normally 
mimde<l,  and  except  where  obviously  broken  by  accidents  due  to 
exij.'eociea  of  growth,  do  not  ajipear  aoaly  or  nodulous,  thoujrh  soiae- 
timea  more  or  less  keeled  ;  bosa!  outline,  upart  from  sculptural  creuu- 
lationa,  approximalely  oval,  the  anlerior  always  narrower  than  the 
IHBsterior  eod.  I»n.  of  ahell  135;  Lat  llli;  Alt  33  mm.  Tho 
distance  from  the  a|)ex  to  the  uTiterior  margin,  lioriMntally,  63  mrn. 
"Some  specimens  are  over  six  inches  in  length  and  pn){ioniona[«ly 
solid.  The  specie**  seems  to  \k  one  of  the  largest  limpets  koowD. 
Although  the  nearest  land  is  New  Zealand,  the  shell  has  none  of  the 
aB|ject  BO  characteristic  of  the  limpets  of  that  region,  hut  recalls 
rather  those  of  East  Africa  and  the  Cbiua  seas,  I'tiMla  palriarcha 
Rlsbry,  has  much  the  some  general  aspect,  though  the  aculp 
ture  ia  wholly  different.  Putelii  harliara  L.  has  ihe  disi'repanpy 
between  the  primary  and  aecimdarj'  nidii  much  greater,  anil  the 
margin  coDsequently  stellate.  The  sinus  near  the  auterior  left  hand 
margiu  ia  not  confined  to  this  species  hut  may  be  found  in  many 
Patellidiv;  still,  few  a]>ecies  have  it  so  strongly  emphasized  as  in 
P.  l.-eriit'iilerensii'.  Its  origin  is  doul)tful,  and  can  Ix^  cleared  up  best 
by  a  study  of  the  living  animal.  The  larger  sjiecimens  are  usually 
badly  eroded,  only  the  younger  ones  show  the  surface  well,  and  the 


islands  (we  underslaud  from  Mr. 
were  received)  are  visited  hut  i 


av  account  for  the  overlooking  of 


)u.  from  whom  the  apeciniens 
year.  These  circnnistimces 
>  large  a  shell  by  mitraine<l 


(Illustrating  I>[.  \V.  II. 


ruph-s  in  National 


/'.   hnmolen:.:.;^. 
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A  COKTBIBUnOK  TO  THE  LIFE  HISTORY  OF  THE  ALLEOHEHY  CAVE 

RAT,  KEOTOMA  MAOISTER  Baird. 

BY    SAMUEL   N.    RHOADS. 

In  1857,  Prof.  S.  F.  Baird  described  a  fossil  Neotovm  from  the  bone 
caves  of  Pennsylvania  in  a  final  paragraph  under  caption  of  Neotoma 
occidentalism  on  page  498  of  his  work  on  the  Mammals  of  North 
America.  It  reads :  **  The  bone  caves  of  Pennsylvania  have  furnished 
me  with  several  lower  jaws  of  a  fossil  Neotoma  considerably  larger 
than  the  largest  specimen  even  of  any  recent  species  which  I  have 
seen.  The  body  could  not  have  been  less  than  twelve  inches  in 
length;  it  differs  from  the  others  in  the  wider  and  more  massive 
molars,  the  lobes  of  which  are  all  more  nearly  equal  than  in  the  rest, 
and  all  rounded,  not  angular.  The  inner  and  outer  sides  of  the 
molars  are  very  nearly  symmetrical,  and  the  indentations  or  folds  of 
nearly  equal  depth.  The  axis  of  the  condyloid  process  is  quite  ob- 
lique, and  the  condyle  below  the  level  of  the  coronoid.  The  species 
may  l)e  called  N.  magisier. '  * 

In  1893  Mr.  Witmer  Stone  received  two  specimens  of  a  cave  rat 
i»  the  flesh  from  South  Mountain,  Cumberland  County,  Pennsylva- 
nia, taken  at  an  elevation  of  2,000  feet,  at  a  point  known  b»  lewis's 
Rocks,  about  six  miles  from  the  village  of  Pine  Grove  in  the  same 
county.  These  he  described'  under  the  name  Neotoina  pennrnjlvanica^ 
making  no  comparisons  in  the  de9crif)tion  between  his  new  species 
and  N.  magisterf  the  type  specimens  of  which  came  from  a  valley  cave 
about  20  miles  distant  from  Lewis's  Cave.  Since  then  a  large  series 
of  "ibasil"  specimens  of  N.  magister,  included  among  the  complete 
collections  from  Hartman's  and  Durham  Caves,  and  on  which  Prof 
Joseph  Leidy  based  his  [)aper  on  "  Fossils  in  Caves  and  Crevices  of 
^ne  Limestone  Rocks  of  Pennsylvania,"^  have  been  found  stowed  away 

• 

•n  the  Museum  of  the  Academy  of  Natural  Sciences.     Among  them 

• 

^  a  mandible  of  N.  nidgiater,  labeled  from  "  Harrisburg  Cave,"  pre- 
^ted  by  the  Smithsonian  Institution,  and  no  <loul)t  from  the  type 
lot  on  which  Baird  based   his  original  notice  of  mngister,      Jiesides 

'  Pn»c.  Arad.  Nat.  S<i..  IMiila..  IsiKJ,  p.  Hi. 
*  Rep.  Penna.  (icol.  Surv.,  lH>i7,  iip.  1-20. 
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these  t be  Academy  possesses  another  eollection  from  Hartiniin'BCnve^ 
mtuie  last  year  by  Mr,  H.  C.  Mercer  during  hiB  re-exploration  of 
thiit  cave,'  and  cimUuning  among  others  tlie  ouly  extant  cranium  i>f 
miigivter  in  wliich  the  nasal  bone^  are  intact.  There  are  also  two 
iil'Kiholic  B|)ecimen3  of  a  cave  rot  from  Wythe  Co.,  Virginia,  col- 
leclad  in  1«6S  by  Prof.  E.  D.  Cope.  These,  together  with  Mr. 
Wtone's  types  of  JV.  pcnnniihxinica,  two  stutlei)  skins  of  the  same  from 
the  Pennsylvania  Alleeheniee,  nnd  an  alcoliolie  apecimou  shown  m© 
from  Mammoth  Cave,  Kentucky,  by  Mr.  G.  8.  Miller,  form  the 
basis  of  my  examinations  resi>ecting  the  relaCioimhipfi.  distribution, 
and  probable  identity  of  miiiji»ier  and  penn^/lmnim.  Prof.  Leidy 
has  enumerated  the  entire  collections  from  these  caves,  among  which 
he  reciirds  "  92  mandibular  rami,  Vi  pairs  of  upper  maxilla;.  numiMv 
ons  limb-bones,"  etc.,  of  " Neotama  ftoridana,"  which,  he  states, 
appear  to  accord  with  similar  remains  referred  by  Prof.  Baird  lii  n 
mippMed  extinct'  species  with  the  name  of  NeoUrovi  nuigitter."  Most 
of  these  still  exist  in  the  Academy.  The  Durham  Cave  material  is 
mure  scanty,  lint  includen  a  more  complete  cranium  (No.  3,o42J  than 
any  from  the  tkroudsburg  Cave,  This  cranium  lacks  nasals,  ptery- 
goids, right  Bquamosal,  malar,  and  occipital  bonea,  and  is  from  a  rftt  ^H 
hardly  one  year  oW.  ^^ 

The  subjoined  table  of  measurement.^,  in  millimeters,  of  the  best 
of  this  material,  together  with  those  of  N.  fioridaiia,  kindly  furnislie«l 
me  by  Moasrs,  H.  H.  &  C.  H.  Brimley.  may  \>e  considered  ample 
enough  for  a  critical  comparison  l)etween  the  forms  in  <iuestion  :— 
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Vitii'.  BttinlV  rlescripticiii  of  nuiyitler  aims  W  distinguish  it  from 
all  iorm»  of  Ihe  genus  kndnii  b)  him  hy  iu  Inr^jre  size  and  niaBBive. 
ruundiMl  niuiiint.     80  fnr  as  I  bave  esntnined  the  specira  of  Nfiiloimi 
now  known,  nnd  wliiph  number  five  IJmea  as  loaiij-  an  were  recognized 
iu  llnird's  dav,  1  find  magiiirr  to  l>e  Bomewhnt  Xntger  than  any  other. 
Il  has  a  corapnralivelj-  shurt  tail,  but  the  lenjrth  and  girth  of  IkmIj    | 
cousidcrably  cxcwhIs  llial  of  uther  «{hk'.k«  whi«e  total  length  may   : 
average  more  than  in  n  seriee  of  maijiMer.      Il  lit  a  aatisfactioii  lo  thus  1 
confirm  tho  appropriateness  of   Uaird's  spix'ific  niuiic     Ai  to   ita  \ 
cranial  chnraclers,  jtuii/Utcr  presents  uswith  the  largisst  skulU  1  haw  | 
examined  In  thiii  gtiauH,  hut  the  comparntive  aixe  and  Bhape  of  the  I 
miliars  ai^  given  by  Baird   ranuot  Ite  said  to  be  diagnostic. 
prolmble  when  Prof.  Baird  made  these  comparisoDji  he  only  possessed 
speciineus  of  old  iDilividiialii,  in  which  this  peculiarity  of  the  molara  i 
is  always  apparent,  and  doM  not  vary  to  any  great  extent  among  I 
s{iedmene  of  N.  futnp'.v,  Jhridaiin,  or  rinerrji  of  same  age,  and  is  of  j 
the  same  general  cimracl«r  iu  all.   The.  hhuik  may  lie  said  of  the  fold- 
ing and  indentations  of  the  enamel  in  verj-  old  specimens.    Younger  ] 
Bpedmens  of  miigUler,  both  fosniliu'd  uud  recent,  show  a  very  I'loM 
reeeniblauee  iu   their  molar  dculitiou  to  finridana  and  einereii  of 
same  a;fe.      The  incisors  and  rostral  [wrtion  of  the  fkull  in  nuujiMfrr,  ' 
however,  are  much  wider  and  heavier  than  in  any  other  Nenfoma  I 
have  sei'n.     Coin|>nred  with    S.  jliiriihniii   (to  which  hkijiVw  Ixrfh 
physically  «nd  ;^oj:mp Ideally  sho»vs  the  closest  alliance)  it  may  !>e 
noted  from  the  ttihic  of  measiireiiientif  that  the  recent  and  iwsiX  crania 
of  the  cave  rnl  iire  much  lai^er  than  in  the  wood  rat     In  super- 
iicud  iirojHirlion^  ihc  ditlereuce  is  less  apjiarent,  hut  in  the  following 
particulars  their  diverfrcuce  is  miistaut  and  specific: — 

1.  The  jwsl-palalal  notch  of  mugUIrr  is  acuminate,  often  sharply 
so,  at  other  times  bearing  in  its  a[)c\  a  minute,  blunt  point, 
directed  ]Histeriorly ;  in  jturiitiiii'i  the  jxwi-palatal  margin  is  hroadly 
and  evenly  roimdeil  or  nearly  Mjuare  cut  lielween  the  opposing  last 
molars,  the  ptery.L'nid.''  lu'ln^'  more  divergent  and  relatively  shorter. 
■1.  In  m;-jl-'l.;-  the  slii~  sipnialitiL'  the  pahital  from  the  sphenoid  bones 
are  olieti  nearly  mieliyloM'd  ;   in  ilori'l-'if  they  are  more  widely  se|ia- 
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Externally,  ma^isier  is  most  conspicuously  known  from  florUlana 
by  its  densely  hairy  and  sharply  bicolored  tail.  This  member 
is  relatively  shorter  than  in  floridana,  and  the  lateral  divergence 
of  the  longer  hairs  gives  it  a  depressed  appearance,  which  is  almost 
exactly  reproduced  in  half-grown  examples  of  the  bushy  tailed  ash- 
colored  rat  of  the  northern  Ri)cky  Mountains.  The  correlation  of 
development  in  this  character  and  in  the  shorter  ears,  between  ani- 
mals of  such  widely  separated  but  similar  environments,  l)oth  of 
which  trace  their  ancestry  to  progenitors  inhabiting  a  semi-tropical 
climate,  is  a  significant  fact.  In  bo<^ly  colors,  niagister  is  readily  dis- 
tinguished from  fiondana  by  its  plumbeous  grayness  and  lack  of 
brown  above,  by  the  fulvous  areas  of  opposing  sides  of  lower  hind 
neck  reaching  nearly  across  the  throat,  and  by  the  blackish  areas 
aroand  the  eyes  and  at  base  of  whiskers. 

It  therefore  appears  that  we  have  in  N.  inaguter  a  large  cave  rat, 
quite  distinct  from  the  wood  rat  of  the  Gulf  States,  and  which,  so 
far  as  existing  remains  are  known  to  us  at  this  date,  is  the  same  ani- 
mal as  iV.  pefinsylvant'ca  Stone. 

As  it  now  stands,  however,  the  case  is  a  peculiar  one.  The  evi- 
dence in  favor  of  making  pemisylvanica  a  synonym  is  conclusive  so 
far  as  it  is  based  on  known  facts,  but  the  impossibility  of  ascertaining 
the  perishable  external  characters  of  those  individuals  whose  fossil- 
ized remains  formed  the  types  of  Prof.  Baird's  description,  estab- 
lishes a  possibility  that  they  reprasent  an  animal  we  would  now 
consider  separable  from  the  living  form.  Were  the  specific  pecu- 
liarities of  the  different  members  of  the  genus  Neotoma  based  on 
cranial  characters  of  constant  value,  the  identity  of  magiMer  and 
P^nsylvaniea  would  be  clearly  established  by  my  examinations, 
but  as  yet  they  have  not  been  so  distinguished  by  anatomists. 
That  it  is  probable  good  cranial  characters  can  be  formulated  for 
'be  species  of  this  genus  deserving  recognition,  I  feel  confident.  On 
this  basis,  as  recently  applied  by  Dr.  Merriam,*^  it  is  apparent  to 
^  that penn8ylvani4^  will  not  stand  iis  a  s[)ecific  name,  nor  can  it, 
from  the  very  nature  of  the  cjxse,  he  a  candidate  for  sub-specific 
bonors. 

The  points  confirmatory  of  the  identity  of  fossilized  and  living 
specimens  of  N,  mngiMei,,  already  demonstrated  by  cranial  charae- 
tei8,  may  be  stated: — 

^  Proc.  Biol.ScK'.,  Wash.,  ixjij.  pp.  117-12». 
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1.  Kertnt  date  of  fogsil  reimiiti*  taken  in  ewitact  or  dirert  (Ufocta- 
ti<ni  wilh  SeoUima  magiiter  in  Penn^tfleania  coven. — White  no  dntA  , 
have  heen  preserved  as  lo  the  relative  position  iii  HBrt.maii's  Cave  > 
of  the  extiuct  DicotyJea  penwiylvanienx  and  Ca-itoroide*  ohioenniii 
with  FMpect  to  more  recenl  remains,  it  is  interesting  to  note  that  the 
fullowiii^  maininaJs,  yel  existing  in  America,  were  found  in  associa- 
tion and  in  prct-isely  the  same  slaRea  of  recent  or  ancient  pre*«rvalion 
in  the  shallow  upper  layiT  of  ihe  cave  floor: —  I 

Lynx  catiadeiuiK.  Aivirtila  pinctoriim.  ^ 

Li/iix  riifwi.  Si-lmnyg  nmeri«tiiuii.  J 

Urocyon  rinereo-argentetu.  AVotoww  magister.  J 

Arelomyi  tnoHox.  ] 

IjeiuTiu  niyer  chiereun. 

SBi,um»  eaTiilmenms  fmni»ylnniicHt 

Sannu  hwUonv'iii. 

TamioA  tiriat'us. 

Lfpiu  MjlvatUiu*. 

Lrpju  atnervxtnm.  i 

B'uon  biMti.  I 

AUiea  a 

HmigiffT 


Vitlpe»  penngijloa 

Canis  lupun  iivlnlut. 

Mfpkitie  mepltitiea, 

hitoritu  crminewi, 

Pron/on  lolor. 

Ur»H»  rtinmmniM, 

Smivpii  aipuilmiS. 

Blarina  UUpoida, 

AdeloHyiiera  /tunui. 

VrKperlilio  grypliM. 

(JiiKtor  fiber  ciiiuileiiyU,  V'lrineiix   virgiHiuniir. 

Fiber  zlbelliictia.  Cerrm  dH'tdenKis. 

Krelhiioii  dorinliiH.  Eijinia  rabfillm. 

Mils  ileeiimaiiw.  Homo  sapiens. 

Arricohi  pennxylvanim. 

'2.  The  SoiwruH  dei-ivitinn  uj  the  (leuiis  Seotomii  indicatfs  iUrom- 
pmalliflij  recent  pust-ghieial  admit  iiilu  North  Temperate  laliludeg. — 
Dr.  (Jones  has  attempted  to  truce,  hy  tlie  scant  evidence  then  known 
to  him,  the  proliable  di'rivntion  from  mugixler  of  the  four  existing 
w|)e('ies  of  XcntoiMi  reeii<.'ni/eii  in  the  Monograph  of  North  American 
Kodentiii/'     The  evidence  now  lind,  exactly  reverses  his  hypothesis. 

:i.  The  prcew,'  oj  lirl.„j  X.  „<,„jhf.;-  !„  the  eare^  where  jos^iUzett 
/'■inaiii' of  «it>iie ncnn-  in  mrimn .*hi<jrx  uf  pr-i^eniilioii  nnil iinti'iiiilii.  — 
.l/„;/,Wr','d<K.-s  not  uoiv  exist  in  tlic  Carlisle  valley  ciivc.  It  may  have 
cvisti-d  tlu-re  in  the  early  colouinl  d:iys  of  I'vunsylvania,  or  it.-  life 
llien-   niMv  dnir   Uirk   lo  :i  lime  wI.cu'iIk- (to^1<  of  Smith   Mountain. 
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now  infested  by  it,  were  yet  in  the  loosening  grip  of  the  ice  age.  Mr. 
Paret  writes  me  that  he  has  no  knowledge  of  the  recent  existence  of 
a  cave  rat  in  Hartman's  Cave.  I  have  been  told  that  such  an 
animal  is  found  among  the  cliffs  and  rocky  crests  of  the  Kittatinny 
range,  on  the  opposite  side  of  the  Delaware  River,  in  Warren  Co. , 
New  Jersey. 

4.  The  lack  of  any  trace  of  gnawing  upon  the  bones  of  inummahj 
from  Hartmaii' s  Cave,  not  now  exuting  in  America,  cw  contrasted  witft 
the  uniformly  rai-ecUen  condition  of  the  bones  of  those  hnmvn  to  have 
inhabited  Pennsylvania  in  the  history  of  man. — The  specimens  of 
Dicotyles  pennsylvanicus  and  Castoroides  ohioensis  from  Hartman's 
Cave  are  ungnawed,  as  is  likewise  the  ramus  of  caribou  there  taken, 
while  those  of  the  beaver,  elk,  and  bison,  animals  recently  extermi- 
nated in  Pennsylvania,  show  the  unmistakable  marks  of  a  rat*8 
teeth. 

It,  therefore,  appears  that  the  evidence,  so  far  as  we  know  it,  tends 
only  to  establish  the  identity  of  the  fossil  Neotoma  of  Baird  with  the 
species  now  living  in  the  same  localities.  On  the  other  side  the 
argument  is  purely  presumptive,  and  if  we  admit  a  distinction  (no 
differences  being  proven)  between  magister  and  pennsylvanica,  the  fos- 
silized remains  of  foxes,  wolves,  beavers  and  other  animals  found  in 
8*ociation  with  the  rat  bones  in  the  Carlisle  and  Stroudsburg  caves 
are  as  fully  entitled  to  specific  separation  from  their  living  Penn- 
sylvania representatives  as  are  the  rats.  No  one,  who  would  be  un- 
filing to  thus  follow  such  a  precedent  to  its  logical  conclusion,  can 
consistently  endorse  the  precedent.  Had  Prof  Baird  been  aware  of 
the  facts  as  we  now  know  them,  the  question  would  never  have  arisen, 
or  if  it  had,  would  have  been  decided  in  the  case  of  the  rat  as  it 
*>8  decided  in  that  of  the  fox  and  wolf  and  l)eaver. 

Habits  and  distribution  of  Neotoma  magister. — I  paid  a  visit  to 
Swig's  Rocks,  the  type  locality  of  Mr.  Stone's  specimens  of  penn- 
^fcontca,  in  the  spring  of  1898,  for  the  purpose  of  obtaining  some 
'uMwledge  of  the  animal's  habits.  The  rocks  lie  at  the  top  of  the 
Dwuntain  and  form  the  culminating  point  of  a  rocky  outcrop,  topping 
tne  ridge  for  a  mile  or  more  in  this  locality,  and  which  at  intervals 
"•umes  a  very  rugged  and  castellated  outline.  The  cave  rats  live 
'D  the  more  inaccessible  fissures  and  clefts  of  these  rocks,  selecting 
ror  their  dormitories  those  which  are  most  secure  from  the  approach 
^'^  entrance  of  the  predaceous  animals  which  abound  in  such  situa- 
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tioiis.  The  entmnma  aod  pasttagewaya  to  these  abodes  arc  looseljr 
liiirricaded  vrith  uticks,  stones,  leaves,  feathers,  bones,  lioise  anil  cow 
dro|)pings.  buttouH,  ^lass,  tin,  e^g-sbells,  cartridge-cases,  and  other 
(.fist^away  evideucee  of  the  iwjoiiTn  of  men  and  Buimais  in  this  spot. 
Many  of  the  sticks  are  three  to  four  feet  long  and  an  inch  in  diam- 
eter, ami  must  have  required  the  concei'ted  strenglh  of  ecvernl  nits  to 
tiiuve,  and  not  a  little  ingenuity  to  convey  up  and  over  the  precipitous 
(.'left*!  to  their  resting' place.  The  iMines  were  those  of  deer,  smaller 
carnivora,  bird^,  and  other  animate  brought  tliitber  by  man  and  beast, 
or  wliiob  bad  sought  refuge  among  the  clelb  to  die.  I  wm  unable, 
from  the  nature  of  their  fustiicssee,  nnd  lack  of  time  and  proper  im- 
plenienta,  to  penetrate  their  dormitories,  and  owing  to  the  pilfering 
foxes,  lost  the  only  9i>edniens  that  got  into  my  traps.  One  half- 
grown  rat  was  seen  running  among  the  rocks.  It  was  %hter  gmy 
tlian  adult  s[)ecimens.  Quantities  of  gnawed  acorn  bulla  screwed 
their  hiding  places,  and  were  the  chief  evidences  of  the  diet  of  this 
w[>enes.  These  acnrns  grow  Abundantly  on  the  acnib  oaks,  (^leiva* 
bniiisteri,  characteristic  of  these  mountain  tops.  While  itB  main 
food  Kiipply  is  vegetable,  no  doubt  these  rata  are  omnivorous,  and 
take  every  op|)ortunity  to  satisfy  their  carnivorous  appetite.  The 
gnawed  condition  of  the  Irenes  of  recent  mammalia  found  in  Penn- 
sylvania cave  dei)0sits,  is,  to  my  mind,  almost  solely  due  to  the  work 
of  this  quadrupeii,  a  critical  examiuation  of  these  marks  showing 
not  only  their  rodent  origin,  but  tbnt  their  size  and  character  tit  no 
tooth  8o  well  as  that  of  viaijhler. 

I  am  informed  by  Mr.  II.  C.  Mercer  (whose  recent  explorations  of 
Virginia  caves  hsis  been  ably  outlined  in  a  Hulletin  of  the  Univer- 
sitv  of  Pennsvlvaniii,  dated  July  4,  1S94)  that  the  Virginia  cave 
rats  build  a  suit-globular  nest  of  grass,  etc.,  on  the  cave  tloor,  and 
that  these  are  so  well  made  internally  as  to  resist  considerable  kick- 
ing aliout.  I'riif  E.  D.  Co|)e,  who  secured  the  two  specimens  of 
matjl^er  tabulated  above,  from  ri  cave  in  Wythe  Co.,  Virginia,  tells 
me  that  these  nests  are  placecl  at  or  near  the  sides  of  the  cave,  and 
are  olt.'U  lar^e  enouirb  to  fill  a  liiiHbol  liaskel. 

The  habitat  of  living  Xo>h>ii'i  „i<i-/i'l-.-  nuinot  l>e  verified  by  a 
representative  series  of  speirimens  from  coLinecled  localities,  but  from 
those  now  in  jiiisscs.'^ion,  and  tlir  tcKiirinniy  of  several  of  my  corre- 
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Alleghenian  Fauna,  as  restricted  by  Dr.  J.  A.  Allen,'  and  extends 
northward  toward  the  Canadian  Fauna  as  far  as  Potter  County, 
Pennsylvania,  in  the  west,  and  probably  along  the  Blue  Ridge  to 
the  Delaware  River.  It  is  possible  that  it  may  be  found  in  northern 
New  Jersey. 

The  specimens  of  Neotonia  taken  on  the  Hudson  River,  by  John 
G.  Bell,  and  mentioned  by  Baird  in  his  work  on  mammals,  are,  ap- 
parently, from  the  table  of  measurements,  large  N.  floridana. 

It  is  doubtful  if  iV.  itiagisler  ever  inhabited  the  State  of  New  York, 
and  the  specimens  taken  by  Mr.  Bell  were  probably  imported  in  a 
cargo  of  southern  lumber. 

Probably  the  earliest  reference  to  the  Allegheny  cave  rat  in 
literature  is  made  by  the  Swedish  naturalist,  Peter  Kalm,  in  1759, 
in  his  book  of  Travels,  where  he  quotes  John  Bartram,  of  Philadel- 
phia, as  authority  for  the  existence  of  such  an  animal  in  the  ''  Blue 
Mountains."  This  reference  is  quoted  by  Pennant  in  his  History 
of  Quadrupeds,  page  441,  under  caption  of  **  American  Rat,*'  as  fol- 
lows: **Mr.  Bartram  (in  Kalm's  Trav.,  ii,  48)  mentions  the  rat,  but 
does  not  determine  the  species,  which  lives  among  the  stones  and 
caverns  in  the  Blue  Mountains,  far  from  mankind:  comes  out  at 
night,  and  makes  a  terrible  noise,  but  in  very  severe  weather  keeps 
silent  within  its  holes."  William  Turton  in  his  Systema  Natura* 
(1802,  p.  80)  enumerates  an  American  rat  to  which  he  gives  the 
name  3/?«  americaniis.  His  description  is  mainly  a  quotation  of 
Pennant's  account,  above  cited,  of  the  same  animal.  Were  not 
Turton's  binomial  antedated  by  the  3/m^  agrariita  var.  ainericanus  of 
Kerr(8yst.  Nat,  1792,  231),  now  accepted  as  the  first  tenable  name 
for  the  eastern  white- footed  mouse,  Silomys  mnericanu^  (Kerr),  it 
would  have  a  strong  claim,  in  the  light  of  our  present  knowledge,  to 
precedence  over  Baird's  specific  name,  mnr/ider, 

'  Bull.  Amer.  Mus.  N.  Hist..  lHtn»,  pi.  viii. 


222  PROCEEDINGS  OF  THE  ACADEICY  OP  [1894. 


August  7. 

Mr.  John  G.   Rothermkl  in  the  chair. 

Eleven  persons  present. 

A  paper  entitled  ''Further  Notes  on  the  Embryonic  Whorls  of 
the  Muricidie/*  by  Frank  (•.  Baker,  was  presented  for  publication. 


August  14. 

Mr.  Charlf>*  Morris  in  the  chair. 

Thirteen  (persons  present. 

The  death  of  George  A.  Binder,  August  13,  1H94,  was  announced. 


Au(iUST  21. 
Mr.   Tx)urH  Woolman  in  the  chair. 

Fourteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publica- 
tion :  — 

"A  New  Subfamily  of  Murine  Rodents — the  Neotominje — with 
description  of  a  New  Genus  and  Species,  and  a  Synopsis  of  the 
Known  Forms"  by  ('.  Hart  Merriam. 

**  Descriptions  of  Four  New  S|)ecies  and  Two  Subspecies  of  White- 
F'ooted  Mice  from  the  United  States  and  liritish  (Columbia,"  by 
Samuel  N.  Khoads. 


Ar<;rsT  28. 
Dr.  V.  Nkwijn   Peik<k  in  tlie  chair. 

Seventeen  |)ersons  present. 

A  pajier  entitled  **  Descriptitnis  of  Eight  Now  S|)C'cies  of  Pocket 
Mice  (Genus  Perogiiathus),''  by  (V  Hart  Merriam,  was  presented  for 
publication. 

The  foUowing  were  ordered  to  be  |)riiited:  — 
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FVBTHEB  NOTES  ON  THE  EMBSTONIC  WHOBLS  OF  THE 

MUBICIDJE. 

BY   FRANK  C.    BAKER. 

In  1890  I  described  in  these  Proceedings  (pp.  6()-72)  the  em- 
bryonic whorls  of  a  number  of  species  of  this  most  interesting  family; 
and  in  the  Proceedings  of  the  Rochester  Academy  of  Science  (Vol.  1 , 
J891,  pp.  129-133)  I  added  several  species  to  those  already  described, 
f'rom  that  time  until  a  few  months  ago,  I  was  unable  to  find  perfect 
Jnaterial  in  any  collection  under  my  charge.     Some  months  since, 
however,    I  discovered  perfect    specimens  of   Murex  troscheli  and 
Eupleura  caudata,  with  the  nuclei  intact.      Descriptions  of  these  are 
given  below: — 

Vurez  trosoheli,  Linchke.  (Fig.  1.) 

The  nucleus  consists  of  two  and  a  half  smooth,  glossy,  hyaline 

^borls,  gradually  increasing  in  size;  a  carina  begins  at  the  apex  and 

encircles  the  base  of  the  whorls  near  the  suture  below;  it  terminates 

in  the  fourth  spiral  line  of  the  after  growth. 

There  is  a  considerable  varix  at  the  junction 

of  the  nucleus  with  the  after  growth.     The 

whorls  succeeding  the  nucleus  are  crossed  by 

four  spiral,  beaded  lines;  spinose  varices  be- 

mn  on  the  fourth  whorl. 
Fig.  1. 

The  only  sj^ecies  whose  nucleus  approaches 

^hat  of  the  present  species  is  Murex  pliciferus  (Sowb. ),  but  that  is 

"%her  in  proportion  to  its  width  and  somewhat  differently  sha()ed. 

*^"6  number  of  whorls  arc  the  same  in  both  species. 

It  may  not  be  out  of  place  to  indicate  here  the  8{)ecies  of  which 

^■^6  nuclei  have  been  described  and   figured.      Descriptions  of  these 

^^y  be   found    in  the  Proceedings  spoken  of  above.     The  species 

^^^ribed  are  as  follows  : — 

Murex  scolopax,  Dillw\  Murex  recurvirodris,  Sowb. 

"       occa,  Sowb.  "  .flmilis,  Sowb. 

"       iribulus,  Linn.  '*  fnjoin\  Hidalgo. 

"       reciirodris,  Sowb.  **  cailletiy  Petit. 


PROCBBDINUa  rtP  THE  * 

I  hre»i»pina.   Lam.  M 

nhjniijnwusiui,  Ri'eve. 
lernigpiiia,  Litm- 
Uitultpiiia,  Lara. 
tribiihu,  Linu. 


tl«94. 


I 


liraiiflarU.  Linn. 
rufm,  I^ni. 
plteijerits,  Sowli. 
bfei'ifroii-'.  Lam. 


/=\ 


Eupltnra  oaudsU,  Say.  I  Flu.  ^.  I 

The  nucleus  of  this  species  roiisists  ol'  oue  antl  h  halt'  ^emitmiis- 

|)»rent,  ylosay  whorls;  tliere  is  no  iiidicMtiou  of  a  cnriaa  upon  tlieiii; 

e  tip  (if  the  first  whorl  is  imtuersed  in  ihe  succeeding  whorl  aod  is 

heat  dowu  to  oue  side;  the  Srst  half  of  the  whorl, 

looking  at  the  lateral  outlioe,  is  iibout  linlf  the 

size  of  the  portion  succeeding  it;  the  whorls  are 

well-rounded  and  full;  the  sculpture,  cuiieiKtin^  of 

piral    and  lougitudinal  linee,  begins  very  faintly 

n  the  latter  part  of  the  second  whorl  and  gradually 

grows  stronger  as  the  shell  Increases  in  size;  there    i 

are  about  fourteen  longitudinal  lines  to  each  whorl,  after  leaving 

the  nucleus,  which  are  crosseil  by  two  heavy  spiral  lines. 

I  have  seen  four  specimens  of  this  species,  and  the  ehameteis  ex- 
pressed above  appear  to  l>e  tolerably  constant.  The  pr«BeuI  apecios  tS'  . 
the  niily  om-  of  ibis  fjenus.  whifli  I  bav  been  able  to  examine.  It 
will  !«■  interesting  to  know  Just  lioiv  viiriiible  or  (.tmstiinl  tlie  nuclei 
are  in  tlie  ditl'erenl  sjiecies.  This  is  a  (icM  which  needs  a  great 
amount  of  original  investigiitiou. 


Fig.  -i- 
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A  lEW  SUBFAMILY  OF  MUSINE  SODENTS— THE  KEOTOMINJE— WITH 
DS8CBIPTI0V  OF  A  NEW  GENUS  AKD  SPECIES  AKD  A  8TH0P8I8 

OF  THE  KNOWV  F0SM8. 

BY   DK.  r.    HART   M  ERR  [AM. 

A  Study  of  the  rich  collections  of  American  Murine  Rodents 
brought  together  by  the  U.  S.  Department  of  Agriculture,  shows 
that  the  geuus  NeoUmia  is  one  of  a  group  of  closely  allied  forms 
which  differ  so  radically  from  the  tuberculate  crowned  Murines,  with 
which  they  have  been  commonly  associated,  that  the  propriety  of 
separating  them  as  an  independent  subfamily  seems  evident 

The  unparalleled  series  of  Mexican  Rodents  collecte<l  by  Mr.  E. 
W.  Nelson  in  connection  with  his  work  for  the  Division  of  Ornith- 
ology and  Mammalogy  of  the  U.  S.  Department  of  Agriculture, 
contains  a  large  number  of  wood  rats,  several  of  which  are  not 
properly  referable  to  the  genus  Neotoma.  Two  of  these  were  de- 
scribed by  me  sometime  ago,  under  the  names  Xeuomys  nelsont  and 
Neotoma  cUleni,^  the  former  being  made  the  ty|)e  of  a  new  genus. 
In  the  original  account  of  Neotomn  alien!  attention  was  called  to  the 
circumstance  that  the  crown  of  the  last  lower  molar  i.s  8ha{)ed  like 
the  letter  S,  instead  of  exhibiting  two  transverse  loops  as  usual  in 
the  genus  Neotoma,  and  it  was  remarked  that  this  {)eculiarity  might 
prove  worthy  of  subgeneric  recognition  (j).  1()7).  In  the  coui-se  of 
asulseijuent  study  of  the  American  wood  rats,  it  was  discovered  that 
the  character  in  question,  which  is  one  of  great  value,  is  correlated 
with  a  number  of  important  cranial  characters,  making  it  obviously 
undesirable  to  retain  the  animal  longer  in  the  genus  Neotoma. 
Anieghino  has  describeil  and  figured  two  related  rodents  from  the 
Pampean  Pliocene  de|X)sits  near  Villa  de  Lujan,  in  the  province 
^^  Buenos  Ay  res,  which  he  has  named  l^yssophorus  eleijtuu^  and 
'^f'ftomys  atavtt^,^  His  description  of  the  former  is  based  on  the 
hroken  ramus  of  the   mandible  of  an   apparently  immature   indi- 

'  I*roc.  Biological  Sot-,  of  Wasliiii;jtoii,  VII.  S<'|.t.  IWJ.  1  .")}>- Hi: J ;   lt)7-ltH>. 

Maiumif«*roH  Fosilcs  dv  hi  Krpiil»lir;i   Arm-iitiiui,  por   riorriiliiio   AnioKliiix* 
1*».  Ill,  112.  ttiitl  pi.  iv,  tins.  1,  h  . 

^  Ibid..  119,  120,  and  pi.  iv,  fiji.  Hi. 
1() 


vidual;  that  of  the  latter  is  based  ou  a  fragmenl  of  the  tnaxillflry 
containing  the  upper  molar  eeriee.     At  firat,  I  was  inclined  to  regard 
Am^hiuo'tt  a[>ecimens  of  Ptyemphoeux  (fig.  \r)  and  Trcbimt/n  (fig.  2)   j 
ae  the  tower  au<l  upper  jaws  of  the  eaine  animal,  and  to  look  upon  I 
my  ' Neolonia'   atkni  (tig.  le)  ea  con^neric  therewith.'     But  sub-    i 
sequent  study  has  conviuced  uie  that  Pli/iiMphorii*  and  Tretomyg  rk    ' 
probably  distinct,  though  closely  related  {.fenera,  and  thnt  the  living 
species  formerly  described  as  A",  nlleni,  together  with  the  new  s[tcciee 
here  named  vftuiu«,  represent  a  third  genus  of  the  same  group.      Fur 
this  genus  I  propose  the  name  Hodomy».      Hodomijs  is  a  more  recent 
type  thau  Itgseophorng,   less  specialized   than  Xeiiomifg,   and  more 
ancieot  than  yeolomu. 

So  far  as  dental  characters  go,  the  group  of  genera  tinder  con- 
sideration (Plysiopltorua,  Trelomij*,  Hodomya,  Xaiiomip,  and  Xeotoma) 
presents  nearly  every  important  step  in  the  evolutioo  of  the  moderu 
genus  yeolomn  from  the  Oriretine  series.  Siyiiiadoti  seems  lo  be  the 
connecting  link  that  bridges  the  gap  between  the  tubereulate  toothed 
Murine  subfamily  Cricetinic  and  the  flat  topped  prismatic  crowtied 
Neotominie,  by  which  name  it  seems  proper  to  designate  the  new 
sublamily,  comprising  the  5  genera  above  enumerated.'  Siffinodon 
should  be  looked  upon  as  an  ancestral  rather  than  a  coutemporarv 
type.  It  is  almost  on  the  dividing  line  between  the  tubereulate  and 
flat  crowned  groups,  tind  is  probably  on  or  near  the  trunk  line 
along  which  the  Neotominie  branched  olf  from  the  tubereulate  eeries. 
It  is  evidently  an  ancient  type,  dating  back  to  the  Pliocene  at  least, '^ 
since  winch  jitriod  it  has  not  undergone  very  marked  changes.  In 
early  lite  Siiimtidmi  has  the  outer  en<U  of  the  loops  elevated,  forming 
half  tul>erculile  gnnder^  much  is  in  the  American  Crieclines,  but 
the  projctting  loops  are  soon  worn  down,  leaving  flat  grindijig  sur- 
face- (hg  \d)  The  loojis,  however  remain  closely  appi'essed  or 
e\en  soldered  together,  ne\  er  standing  out  freely  as  in  Xeotoma  mid 

.■1,Y,VW... 
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Whatever  the  future  may  show  the  exact  genetic  interrelations  of 
these  animals  to  he,  it  is  evident  that  IHymophorus  is  the  more  primi- 
tive type;  Tretomys  and  Hodoviya  seem  to  represent  more  advanced 
stages  in  the  evolution  of  the  group,  while  Xenainys  and  Neotoma 
are  more  specialized.  Xeiwmys  retains  more  primitive  characters 
than  Neotoma,  and  consequently  must  be  looked  upon  as  nearer 
Tretomys,  with  which  it  agrees  closely  in  dental  characters;  on  the 
other  hand,  it  is  a  far  more  specialized  tyj)e  than  Xeotoma  and  can  in 
nowise  be  regarded  as  holding  a  place  in  the  direct  line  of  descent 
between  JPtyssophorus  and  Neotoma. 

The  discovery  of  complete  skulls  of  Ptyssoplionis  and  TVetomys  may 
show  that  the  line  of  generic  separation  should  l)e  drawn  between 
Ptysmphorus,  on  the  one  hand,  and  Tretomys  an<l  Xeiiomys  on  the 
other;  and  believers  in  comprehensive  genera  may  unite  the  two 
latter  as  subgenera  of  a  single  genus,  the  relation  of  which  to 
Neotoma  would  be  that  of  a  specialized  ancestral  type  to  a  modern- 
ized type. 

The  fact  that  of  the  living  genera  only  a  single  species  of  Xenomys 
and  two  of  Hodomys  have  been  discovered,  while  nearly  thirty  species 
0^  Neotoma  are  known,  is  strong  evidence  that  Hodomya  and  Xenomya 
are  survivors  of  the  past,  bridging  over  the  gap  between  Ptyssophorus 
and  Xeotoma^  and  that  the  latter  genus  is  now  at  or  near  the  height 
of  its  development. 

Irrespective  of  the  interrelations  of  these  animals,  it  is  evident 
that,  collectively,  they  form  an  imjwrtant  though  not  highly  special- 
ized subdivision  of  the  Murine  series,  standing  some  what  apart  from 
the  others.  While  they  resemble  the  Arvicolinie  in  some  res{)ects, 
they  differ  in  numerous  imjwrtant  characters  and  cannot  l>e  regarded 
^intermediate  between  the  Arvicolinjo  and  (Vicctinie.  On  the  con- 
trary, the  Neotominaj  and  Arvicolinie  seem  to  be  independent  offshoots 
from  the  half-tuberculate  crowne<l  (  Vicetines.  Among  the  many  ex- 
wllent  characters  that  serve  to  distinguish  these  two  groups,  the  fol- 
lowing are  sufficient  for  present  pur|X)ses: — 

Subfamily  ARVICOLIN^. 

C'ranium  abruptly  and  strongly  constricted  immediately  in  front 
^f  brain  case,  which  is  ([imdraii^iilar,  projectinir  scjuarely  into 
*^fhit;  orbital  and  temporal  fossa*  well  diHereiitiated;  jugal  forming 
^alff  or  more  than  half,  of  outer  side  of  zygoma  and  always  reach- 
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JDg  forwuni  iDure  than  half  nay  troin  equaiiiosal  rt>ot  U)  maxillaiy 
plate  Bagittal  arun  'lubijuadrnte  uhunll^  broader  tliati  lung  un^^ulKt 
prucesti  )f  mauHible  iiarrou    everts  1  lininiilar  anit  ihickeiied  at  eud, 

infnictiuilvlar  □oU.h  low  and  dee^ 

Subfamily  NEOTOMIH^ 

CrsDium  not  aljru|itly  tjnstnnied  m  front  of  liriun  mse  whiih  is 
ovui,  gradually  narrowing  into  orbit  orbital  and  t«tnpurnl  lu^ir 
indistinguishable  without  tritce  of  ••i.paralion  (ugal  uhollv  poste- 
rior, foriniQg  iiiMginfif  ant  part  of  zvgoma  and  never  reaching  for 
ward  liflH  way  from  '«|uainosal  root  to  maxillnrv  plat*-  sagittal 
area  elongated  at  least  twice  as  long  as  broad  angular  proee™  of 
inatidible  broadly  expanded  \ertically  inflected  not  hamular  and 
never  thickened  at  end     mfra-<»ndylar  notch  high  and  ehallow 

The  dental  charail^rs  ol  the  Neotonnntt  nia\  l>e  defined  as  tol 
lows:  Molara  ^  pnsmatic  rooted  or  semi  rooted  the  crt»\tu>  flat 
their  sides  coutmuoualy  invested  with  enamel  which  i»  folded  on 
itself  m  Buch  manner  ns  to  prevent  on  each  side  of  the  tooth  a  series 
of  salient  loops,  alternating  with  reentrant  angles  or  int^rspuies 
(figs.  1-5)  M  '  "  aud  ^  each  with  three  salient  loops  and  two 
re-entrant  ingle-  )n  liter  Bile  m  '  mtli  three  snbeni  1  mpf  un  i 
two  re  entrant  angles  on  inner  -ide  m  ^  aud  ^  each  with  two=alieiit 
loops  and  one  re  entrant  angle  on  inner  bide  m  '  with  three  silieiil 
li)0|>s  and  two  re-entrant  angles  on  outer  -iile  and  four  salient  loo[ik 
aud  three  ri  etitruut  anglf  ou  inner  -ule  with  or  without  an  ante 
rior  lobe  ni  (normalh  )  with  three  "alient  and  two  re  enlrunt 
angles  on  each  "idt  [^I'li/<''<yph  iw  restmbles  Au/miidoii  in  haMii^ 
the  ante ro-e\ tern j1  re  entrant  iin^k  "mall]  m  j  \ariible  but 
nonnalh  nitb  two  ^alKul  and  one  reentrant  aii^le^  on  each  side 

The  "ubfanjili  NeotoniiM  i  coinpri-j.s  the  j,enera  \toU>iiui  \eiwiniig 
H»iUm>i^  Trel  i/'  i""'  P'njh  i-  (mv\  pnbabi\  one  or  two 
others) 

Till  >i  loniii  mil  li  li  111  pi  1  lied  tr  ni  the  Si^niodout  <.  rut, 
lines  l»   lb,  till   ttu^d  ua  Ur    — 

Molar  Liown-  |  ri  niiilK.  \ti.t\^  li>l  iiit  eiiamil  filds  of  ecjiial 
tbiekiie'--    <.)   "n-  II  it     antjrliilal    xaiuili--  with  ut  spine     jialate 
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Molar  crowns  not  prismatic ;  loops  closely  appressed ;  enamel 
folds  of  unequal  thickness,  and  rising  at  the  free  ends  to  form  half 
tubercles;  antorbital  vacuities  with  a  blunt  spine  projecting  forward 
from  top  of  outer  side  ;  palate  not  excavated  between  posterior 
molars.  ....  Sigmodon  (fig.  Ir/),  Scapteromift*,  Holochilus(J)^  and 
other  genera. 

In  order  to  render  the  present  account  of  these  highly  interesting 
rodents  as  complete  and  useful  as  possible,  the  genera  PtyHsophonis 
and  Treiomys  are  redefined,  the  new  and  closely  allied  genus 
Hodomys  is  characterized  (with  reference  to  the  more  specialized 
genera  Xenomys  and  Xeotoma),  and  descriptions  of  all  the  known 
species  are  added. 

Oenns  PTTSSOPHOSUS  Ameghino  [Fossil]. 

(Fig.  1,  a,  6,  and  c.) 

Plpsophorus  Amcghino,  Mainifcnw  F«)6ile8  Rt'puhlica  Argentina,  1889,  111,  112. 
•nd pi. iv,  figs.  l-lr.  Type  Ptvssnphorus  th's^aus  Amegh..  from  tlit*  Argentino 
Republic. 

Crown  of  ni  ,{  shaped  like  the  letter  S  placed  lengthwise  of  jaw ; 
projecting  part  of  lower  incisor  nearly  straight,  slender,  and  forming 


Fig.  1.     a,  b,  ('.   Ptyssopliitrns  r/i\irans  (fnmi  Anifghino). 

a.  Right  ramus  of  niandihU-.  out<T  side. 

b.  Sanu'.  innt*r  side  (enlarged). 

i .  Crowns  of  riglit  lowor  molars  (enlarged  ). 

if.   St\''fu<)(/t>fi  liispidus,  crowns  of  right  lower  molars. 

v.  Ifodotuys  ail(ni,  eniwns  of  right  lower  molars. 


[1894. 

with  ita  fellow  a  single  sharji.  almost  spear-BhaptMl,  point  tor  pierciug; 
symphyxis  of  manilible  long,  i^traiglit  ur  nearly  straight,  aud  nsuatly 
Im^uI  np  at  a  elinrp  angle  with  ramus;  the  two  posterior  ennniel  folds 
of  m  1  and  t  simple,  reauhiug  completely  acrotis  the  tooth  from  side 
til  side  as  in  m  a :  f*^'  re-eutraiit  angle  L'orresponding  to  a  salient 
loop  ou  opposite  nide;  investing  enmnel  wolls  parallel,  the  included 
ileJitine  forming  a  ooutinuoiie  narrow  hand  of  equal  breadth  through- 


Plyimpli'iriiii  anri  Hwlomyt  agree  in  the  tbllowiug  characters : — 
Crown  of  m   u  ahape<i  like  the  letter  S  placed  lengthwise  of  jaw; 

[inijeetiug  part  of  lownr  incisor  nearly  straight,  slender,  and  forming 

with  its  fellow  a  single  sharp  almost  spear-shaped  point  for  piercing; 

symphysis  of  mandible  long,  straight  or  nearly  straight,  and  usually 

lifnt  up  al  shnrp  angle  with  ranuie 
Plijawplionii'  and  Ilodomi/K  diffe 

Oanai   FTTBS0FHQBU8   AmBghino.   ' 
(Fig.  le.)  , 


of 


The  two  potiterior  enamel  folds 
and  m  ^  simple,    reach- 


ihe  following  characters: — 

Genu*  BODOHYS  nob. 

(Fig.  l*-.) 

All  enamel  folde  of  m  |  and 
reacliing  only  about  halt- 


ing completely  across  the  tooth  I  nay  across  tooth;  each  re«ntnuit    ' 


a  salient  loop  on  opposite  side; 
investing  eiianieJ  walls  parallel, 
the  included  dentine  forming  a 
conlinuoua  uarr<iw  l)anil  of  equal 
breadth  throughout. 


The  principal  diHerences  l>etwi 
and  those  of  Ilothimij^  are,  that 
folds  rea<'h 
nearly  equal 


has 


ddiiin 


angle  rori-es|Kinding  I 
young)  to  re-entrant  nogJe  of 
opposite  side;  investing  enamel 
walls  alternately  divaricating  and 
approximating,  the  included  den- 
tine   broken    into    disconnected 

)  the  lower  molars  of  IlyKMplioriUi 

Ififumphorii''  m(«t  of  the  enamel 

the  way  across  the  tootii;  the  ench>se<l  dentine  is  of 

hronghout  ;  the  anterior  loop  of  the  lirst  n 


nl  IoIk' 


dille  I. 


le  first  and  second  external  loops  of  the 
less  dislinclly  separated  (much 
these  <tiHf>ren(*a  of  more  than 


IVlk-d 
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specific  weight  is  the  length  of  the  enamel  folds,  a  character  appa- 
rently due  to  antiquity,  representing  an  earlier  and  more  primitive 
stage  in  the  evolution  of  the  enamel  pattern.  In  Ameghiuo's  single 
specimen  the  re-entrant  angles  or  grooves  between  the  folds  extend 
vertically  from  crown  to  alveolus,  as  in  the  young  of  Neotoma  and 
allied  types.  Whether  they  continue  below  the  alveolus  to  the  very 
root* of  the  tooth  as  in  the  Arvicolines,  we  are  not  informed ;  but  the 
characters  of  the  jaw  and  molar  crowns  indicate  that  they  do  not 
The  specimen  is  apparently  immature  and  the  teeth  are  probably 
rooted  or  semi-rooted. 

PtytiophoniB  eleguui  Amcghino.     (Fig.  1,  a.  A,  and  c. ) 

Ptyssophorus  elej^ans  Amej?hino,  Mamiforos  Fosilos  Repub.  ArKcntina,  1889, 
m.m,  andp1.4,  figR.  1,  \c. 

Based  on  a  fossil  ramus  of  the  mandible  (right  side)  from  the 
Pampean  Pliocene  deposits  near  Villa  de  Lujan,  Province  of  Buenos 
Ayres. 

Specific  characters.  —Most  of  the  characters  have  been  given  above 
in  the  generic  diagnosis  and  need  not  be  repeated.     The  anterior 
loop  of  m    1  has  a  lobe  directed  forward  (see  fig.  Ic).     Ameghino 
states  that  the  alveolar  lx)rder  is  higher  on  the  outer  than  inner  side 
of  the  jaw,  and  that  m   i  is  nearly  as  large  as  m  2  ^Q^  3  together. 
He  gives  the  following   measurements:    length  of  molar  series  on 
crowns,  5  mm. ;  on  alveolus,  6  ;  distance  from  incisor  to  m   1 ,  5 ; 
^ight  of  ramus  at  m  3 ,  5 ;  distance  from  front  of  incisor  to  back 
^  last  molar,  12.     The  incisor  is  short,  but  this  may  be  an  indi- 
vidual peculiarity.     The  hinder  part  of  the  mandible  is  broken  off, 
^  that  the  form  of  the  angle  and  condylar  ramus  can  only  be  in- 
ferred from  allied  forms. 
Ameghino's  figures  are  here  reproduced  (fig.  1,  a,  6,  and  c). 

Oenng  TRETOMTS  Ameghino   [Fossil]. 
(Fig.  2.) 

,^yeiontvs  Ameghino.  Mam.  Fos.  lit'pul*.  Artfont..  1889,  119,  pi.  4.  tiKs.  10  and  Ifia. 
*y^Pt*  Tretomys  alaz'us  AiiieKbino.  from  Piinipt'un  lMi(K't«iu',  Argentine  Republic. 

Oenerie  characters  (based  on  Ameghino's  ii<i:ure8  and  description 
^^  part  of  maxillary  bone  inchiding  upper  molar  series,  maxillary 
'^^t  of  zygoma,  and  upper  incisor). — ^Juml)er  of  enamel  folds  as 
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)  oUier  nicnilMtra  of  the  subfamily  (m  <  wUli 
live  salient  ami  two  re-entrant  lixtps  on  each 
lie;  ni  -  and  ■''  each  with  three  siUient  nnd 
v(i  re-entrant  Ictops  on  outer  side  and  two 
tlient  and  one  re-entrnnt  loop  on  inner  side); 
I^ftui)|»r  the  re-entrant  enamel  folds  from  both  sidw 
ninlmv.  stopping  on  or  very  near  median  line  of  teeth, 

and  directed  inward  at  nearly  right  onjiles  to  Inng  axis  of  t^eth, 
instead  of  obliquely  backward  as  in  the  other  genera ;  m  -  and  " 
aiibei)ual  in  size;  m  '  slightly  larger ;  anterior  loop  of  m  '  pro- 
jecting on  inner  side  a%  far  as  middle  and  po«l^rior  loops,  and  falling 
nhorl  of  plane  of  other  two  on  out«r  side  (reversing  the  nsual  con-  ' 
dition);  lygomatir  root  of  maxillary  reaching  buck  to  patttrior  part 
of  in  '  (anterior  part  in  other  genera). 

Tretomji  ■UTol  Aim^Klii'i'i.     IFiK.S.I 

Trfl-mvs  alai-iis  AmtMjIiIiiii,  Mniiiifi-nw  Foslli'*  Kcpul..  Arei'iuimi.  imi.  IIU, 
VHI,  III.  4,  fiKR.  IHHriil  Ilia. 

Based  on  fossil  fragment  of  maxillary  bone  naitaining  molar 
seriee,  and  upper  incisor,  from  near  dty  of  (Jorduba,  Argentine 
Itapublic. 

Sjimjin   eharaelen. — Most  of    the   characters   have    been   given    ' 

alxivo,  in  the  geiieric  diaj,Mi<isis.  The  molars  are  implanted  squarely 
<nie  in  front  of  the  other,  the  longitudinal  axis  of  each  tooth  Iwing 
the  same  as  that  of  the  series  collectively.  In  the  other  genera  the 
upper  molar.s  are  irniihuiled  obliijiiely,  the  axis  of  m  ^  and  ■''  sloping 
outward  as  well  as  hiickward  from  the  axis  of  the  series  as  a  whole. 
In  Treluiiii/«  the  posterior  loop  on  the  inner  side  and  the  ant<<niir 
loop  on  tlie  outer  side  of  m  ^  and  ■'  are  more  largely  developed 
than  in  the  other  genera,  the  result  Iteing  that  on  each  aide  all 
of  the  ealierit  loo|>s  of  the  series  end  nearly  on  the  same  plane. 
Ameghino's  measurements  of  the  molar  series  are;    Series,  6  mm. ; 
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Generic  eharaHern. — Upper  molars  much  as  in  Neoixmia,^^  but 
crowns  of  m  ^  and  '^  with  middle  transverse  loop  divided  by 
deepening  of  enamel  fold  on  inner  side;  m  ^  and  ^  with  four 
roots  each ;  m  ^  with  three  roots ;  lower  molars  with  enamel  folds 
reaching  about  half-way    across   tooth;   ni  .{  shaped  like  letter  8, 


Fig.  3.  (x5. )     a  and  h.   Hodomys  a/irni,      c  and  d.    H.retulua.     e  and  /. 
^fnomys  nelsoni. 
<*.  c,  e.  Crowns  of  upper  molars.    f>,  d,/.  ('niwna  of  lower  molars. 

With  two  salient  and  one  re-entrant  angle  on  each  side,  with  a  ten- 
dency toward   the  subdivision  of  the  antero- external  loop  by  the 
development  of  a  notch  (or  vertical  sulcus)  on  its  convexity  ;  upper 
incisors  peculiarly  excavated,  apparently  by  the  sharp  point  of  the 
*^wer  ones,  leaving  a  deep  cavity  behind  the  enamel  face,  which  is 
"Ordered  laterally  by  the  outer  sides  of  the  teeth.     C'ranium  long 
*nd  narrow,    much  as   in    Neotoma  penusylvanwa^  only  narrower ; 
*udital  bullae  small,  abruptly  narrowed  anteriorly,  the  narrow  part 
P'^uced  obliquely  inward,   much  as  in  Nectomys;  inner  side  con- 
spicuously excavated  by  the  carotid  canal  and  foramen,  which  is 
^Jiaiderably  anterior  to   middle  of  bulla  ;  brain  case  narrow  and 
long,    spheno- palatine    vacuities   closed ;    mandible    with    coronoi<l 
*^^tch  more  nearly  vertical  than  horizontal  ;  condylar  ramus  hi^rli, 

.  Most  of  the  acfompanyinK  (l(«scri|)tioii  is  drawn  with  rfforcno**  to  antithrsis 
'^Jth  .\eofoma.  Probably  many  of  tlir  chanKU'rs  a|>ply  to  Ptyssophofus  also,  of 
*hich  animal.  unfortunaU'ly.  thr  cniniinn  and  posterior  part  of  tin*  mandil)k> 
''^  unknown. 
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curved  etroQgly  upwnrd  bdiI  inward;  angle  pmdiK^d  Imckwurd 
behind  pbtne  of  coodyle.  and  slrongly  iuHecterl ;  ramuR  of  inaudible 
thickened  opjtovite  molar  t«elh  and  aliruptly  narrowed  and  lievt^led 
to  JTicisors. 

The  principal  characters  that  separate  Hwlim;/"  from  XenoMi/s  are 
arrflTiged  antithetically  in  the  full-iwing  table: — 


Posterior    part    of    mandible 

only  nioderately  fXjMinded,  short 
and  cnt  away  by  deepening 
of  corouoid  and  infnicoiidy  lar 
notches  (jiiirticularly  the  latter). 
Angular  process  decidedly  an- 
terior to  plane  of  condyle. 

Condyle  overtopping  corouoid. 

Anterior  root  of  coronoid  cnt- 

ting   plane   of  posterior  loop  of 

Horizontal       ramuH       nearly 
straight  below  molar  series. 


Squamosal  iiii>  re'n-hiii'j  supra- 

Audital  bnlh  uiornioii-'l^  in 
Hated  nheel  ihnpetl,  parallel, 
broadest  unteriuih 


\itdital     bull  L    much    longer 
than   molar  sines  and  co\ernig 

miirt  than  I«o-tbirds  di-t  ujie 
from  foranun  mngniim  ti'  [m-l 
palatal  imtih 


inxid 


lal 


Posterior  part  of  mandible 
long,  largo,  anil  broadly  ex- 
panded (Xisteriorly ;  coniuoid  tuid 
infraeondylar  notches  relatively 
shallow. 

Angular  proi«ss  produced 
backward  behind  plane  of  con- 
dyle. 

Coronoifl  overtopping  condyle. 

Anterior  root  of  coronoid  cul- 
ling plane   of  anterior   loop   uf 

Horizontal  ramus  decidedly 
convex  downward    below   molar 

Cranium  long  and  narrow. 
Sipjamo«al     m  hi  nlatiiiy     iritJi 
anprnoccipital 

Vudital  built  ver>  small 
■iubhisiforni  abruptly  narrowed 
antenorh  and  produced  ob 
I  liuueh  lorward  toward  median 
'  hue 

\udital  bull  L  much  shorter 
than  molar  series  and  co\ernig 
onlv  abiint  one  third  distance 
Iroui  foramen  magnum  to  |>oat 
palatal  nuttli 

I  irotul      (inal     conapicuou'- 


b  inler«    of    fronlah 
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XSHOKYS  (Con/.).  H0D0MY8  (Con/.). 

Premaxill^     produced     ante-         Premaxillie  without  wing-like 
riorly    in    wing-like    extensions     extensions, 
reaching  beyond  nasals. 

Pterygoid  fossa*  short — as  Pterygoid  fossae  long — twice 
broad  as  long.  as  long  as  broad. 

Postpalatal  notch  shorter  than  Postpalatal  notch  longer  than 

basisphenoid.  basisphenoid. 

Basioccipital  very  narrow.  !       Basioccipital  broad. 

Lower    molar    series    curved  Lower  molar  series  straight  or 

strongly  outward  anteriorly.  nearly  straight 

Only  two  species  of  Hodomys  are  known.  Both  make  extensive 
inosculating  runways  among  the  Agaves  and  other  plants  on  the 
brushy  side  hills  where  they  live.  This  habit  is  unknown  in  the 
allied  genera  Neotomu  and  Xeiwmys.  Neotwna  builds  houses  or 
amasses  large  piles  of  sticks,  cactus  spines,  or  other  rubbish ; 
Xmmy$  lives  in  hollow  trees ;  Hodomys  is  not  known  to  do  either. 

Hodomys  alleni  (Merriam).    (PI.  IX,  figs.  1-4;  and  text  fig.  3,  a  and  A.) 

Xfoioma  alle^ii  Merriam,  Proc.  Biol.  Soc.  Washington,  VII,  Sept.  1892, 167-169. 
(Type  from  Manzanillo,  Mexico.) 

Oeneral  characters, — Size  large  (larger  than  any  known  species  of 
Neotonia) ;  ears  rather  large ;  tail  shorter  than  head  and  body, 
blackish,  sparsely  haired,  the  annulations  and  scales  distinctly  visible 
00  both  sides. 

Color. — Upper  parts  from  forehead  to  base  of  tail  deep  fulvous  or 
tawny-ferruginous ;  nose  and  sides  of  face  mouse- gray,  tinged  with 
bluish  in  some  specimens;  under  surface  whitish,  the  tips  of  the  hair 
only  being  white,  the  plumbeous  basal  part  showing  through  ;  up- 
per surfaces  of  feet  whitish,  more  or  less  clouded  with  dusky  ;  tail 
blackish  all  round. 

Oranial  character^, — Skull  very  long  and  narrow;  angular; 
orbital  margins  of  frontals  nearly  parallel  and  strongly  upturned, 
'^  tendency  to  develop  an  u|)turned  point  opposite  middle  of 
orbital  fossa;  interparietal  shield  quadrate;  nasals  produced  and 
pointed  anteriorly,  truncate  or  emarginate  posteriorly.  (Principal 
^^baracters  given  under  generic  diagnosis  and  not  repeated  here. ) 

MeasuremeaU  of  type  (taken  in   flesh). — Total  length,  472  mm ; 
tail  vertebne,  225;  hind  foot,  4G;  ear,  29  (in  dry  skin). 


23()  PKOOEB[>IN<ia  OF  THB  ACAUSKV  OF  fl894. 

CmnM  trKonurviiwntii  of  ti/pr, — Total  lengtli,  54  mm  :  \mso\ 
k'lijrth,  4li.5 ;  bneilar  length  of  Ueaeel,  44 ;  zygonmtii:  lireaillh,  27 : 
ii|>|ier  nmlnr  ^erira  oq  crowns,  10. 

Hodomji  TCtnlli*  sp,  imv.     (Toxt  lig.  3.  r  nnd  if. ) 

Type  from  TehiiHcan,  PuelOa.  Mcxiw.  No.  63,(i56  S  ad.,  LT.  8.  i 
Nat-  Museum,  Dejiartment  of  Agnciilture  (.'olleclion.  (.'ollected  ' 
May  «,  1893,  by  E.  W.  Nelwn.     (Original  numl»er  4.7H4.} 

Oeiiernl  charaeiern. — This  animal  bears  mi  i.'loi<e  resemblant't  to 
auy  known  epedea  except  Hodomyn  nlknl  irom  Mazanillo'on  the  op- 
posite side  of  Mexico),  with  which  it  xhares  the  remarkable  H-shaped 
lai^t  lower  molar,  peculiar  audital  bulla',  closed  sphenopal aline  vacui- 
ties, and  many  other  characters.  It  is  much  smaller  than  nUetti,  has 
a  bicolor  instead  of  concolor  tail,  white  instead  of  dusky  hind  feet, 
and  diHers  also  in  cranial  characters. 

Color. — Upper  parts  dull  fulvous  from  |wint  between  eyes  to  rump, 
plentifully  mixed  with  black  hairs;  face  gray;  lore  and  hjnd  feet 
white  :  tail  liicotor,  blackish  above,  soiled  white  beneath  :  under 
parts  whitish,  cluudol  from  plumbeous  under  fur  and  washed  with 
dull  fulvous  on  sides  of  belly  (and  in  one  specimen  on  breast  aUoj. 
Omnial  diameient. — Skull  similar  to  that  of  Hodomye  alleni,  but 
smaller,  shorter,  less  annular,  and  ilitferinE  furthpr  in  the  followinfr 
characters' :  rostrum  and  imsals  shorter  ;  nasals  narrower  posteriorly ; 
interparietal  shield  lass  qna<lrate  and  more  elon(rote<l  transvei^ely ; 
incisive  foramina  fborter  (falling  conaidernbly  short  of  plane  of  m  '); 
palate  proportioniiHy  lonL-er  ;  audital  bulla-  smaller;  frontals  broader 
poster  rl}  a  d  les  p  rne<l  al  nj,  rl  tal  mnrg  a  mand  ble  less 
e\]  a    led  po"  er  orlj 

i    #  — S  n  la     t     Jl     llr       but   m       broader  and 
1  lero  ex  er  al  looj    lar^  r    postero   nternal  loop  le** 
le  1  I  r  I  ler    a    i    si  orter      more    perfectly 

tl  o      t  ace    f       lero  exter  al  i  Icus 
tike        tleil     — T}pe     Total  le  gtl     JXOnm    tad 
1      If  >*       >    r  Ir  terorlase    29  Iry 

'Xi.n  e         I  4    1)0       e      Ir        type  local    y 

la  I      r    Ir       1  I      i  i  x  t,    iK 

/     I    — r    Ml        14      lasal  I  ngth  41 
til      el  ^l  c  I  re    1  I  pper  m  I  r 
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Mr.  Nelson  states  that  this  species  is  rather  commou  about  the 
foot  of  the  low  cliflfe  and  rocky  ledges  on  the  hillsides  east  of  Te- 
huacaD,  and  that  it  lives  in  dense  patches  of  Agave.  He  says :  ''It 
has  the  habit  of  making  roads  about  its  haunts,  very  much  afler  the 
manner  of  N,  cUlenL  Well-defined  trails  were  found  leading  along 
the  hillside  from  rock  to  rock  or  to  the  cover  of  Agave  patches,  and 
between  neighboring  groups  of  these  plants.  Under  the  shelter  of 
a  maguey  patch  a  network  of  trails  could  be  frequently  found  by 
forcing  ones  way  among  the  spiny  leaves.  Like  N,  allenij  these 
animals  did  not  take  grain  bait,  and  were  caught  by  placing  traps 
in  their  trails.  No  signs  of  the  nest  buildiug  habit,  so  common  in 
the  genus  Neotoma,  were  observed.** 

Oenni  XENOMYS  Merriam. 
(PI.  IX,  figs.  10-13;  and  text  fig.  3,  e  and/,  and  fig.  4.) 

XcNomys  Merriam,  Proc.  Biol  Soc.  Washington,  Vll,  Sipt.  1H»2. 15JK-l(i3  ( TyjM- 
from  Hftcienda  MagdiEiIena,  Coliuia,  Mexico). 

Generic  characters, — Skull  murine  ;  short;  audital  bulla^  greatly 
enlarged  and  inflated,  broader  anteriorly  than  posteriorly,  wheel- 
shaped,  parallel,  carotid  foramen  posterior  to  middle  of  bulla  and 
inconspicuous ;  squamosal  not  reaching  supraoccipital  but  ending 
anterior  to  plane  of  auditory  meatus,  except  the  slender  posterior 
spicule  which  reaches  over  meatus  to  mastoid  ;  orbital  margins  of 
frontals  produced  laterally  forming  projecting  supraorbital  beads ; 
lachrymals  large ;  interparietal  large  and  transversely  elongated  ; 
premaxillae  produced  anteriorly  forming  a  wing- like  extension  on 
each  side  of  anterior  nares;  angle  of  mandible  short,  moderately 
expanded  vertically,  inflected;  condylar  ramus  long  and  high,  over- 
topping coronoid  process  ;  molars  large  and  heavy ;  truly  rooted 
(upper  with  three  roots  each;  lower  with  two  roots  each);  crowns 
prismatic,  made  up  of  broadly  rounded  alternating  salient  loops  and 
open  re-entrant  angles  or  interspaces;  crown  of  m  .{,  »hai)ed  in 
general  like  letter  S  but  somewiuit  angular  (fig.  4). 

Externally,  Xenomys  resemhler*  a  small,  highly  colored  wood  rat, 
*ith  rather  soft  pelage  and  a  large  whitish  sfxit  over  each  eye.  The 
M  is  nearly  as  long  as  the  head  and  body.  Nothing  is  known  of 
^^  habits  of  these  animals,  excef^t  that  they  are  nocturnal  and  live 
in  hollow  trees. 

Xwi(wiy«  agrees  with  Hodtnnys  in  liaving  the  mandibular  symphysis 
wither  long,  straight  and  upturned;  the  condylar  ramus  very  long, 


PRnCR RHINOS  OP  THE   ACADKMY    O*"  [1894. 

and  curving  strongly  iipwonl  and  inwaril;  the  cumnokl  notch  nearly 
vertipal;  the  angle  inflwieil  (but  not  produced  liiickwani  bu  far  as 
in  Hodomifg) ;  the  iuvUorj  ^teniler,  meeting  in  a  aii)v]o  filmrp  point; 
the  molars  very  large;  and  m  :,,  shaped  like  the  letter  S.  Xeuomiit 
differs  from  Hfxiomyx  in  having  tlie  niandihie  greatly  reduced  poate- 
riorly;  the  condylar  raniiia  longer  and  more  slender,  uvertopping  the 
comnoid,  and  liolh  corouoid  and  infnicondylar  notches  larger  at  the 
expense  of  the  poeterior  part  of  the  raiuu»,  which  is  greally  redu<»d 
therehy.  In  Xenomyx  the  anterior  base  of  the  coronoid  [irotx'ss 
arisen  more  anteriorly  from  the  horizontal  ramni%  hiding  the  whole 
of  the  laat  molar  and  posterior  loop  of  the  middle  niolnr,  while  in 
llti/Uimyg  it  arisee  further  back,  exposing  the  anterior  loop  of  the 
hint  molar.  (In  Xeotomu  the  line  commonly  falls  Iwtweeri  m  n  and 
;i ;  in  hymophoTtii,  according  to  Amegbino's  figure,  it  apparently  ia 
liiriber  back,  exposing  most  of  m  ;,.) 

Xsnoinyi  nelioni  Merrium.    (I'l.  IX,  Hrk.  ni-13 :  And  ti^xt  flun.  3,  'mill  /.  unci 
fig.  4,1 
Xeitomys  nrhoni  MQrriiiui,  Prw.  Biol.  Sue.  W)i>i1iiiiKti>ii,  VII,S<'|>1.  1H>KI,  1H1- 
IHJ,    Typt  from  HnrieuiU  Magdnlcna,  Ciillnm,  Mexii-n. 

General  charat^em. — Size  about  that  of  a  half  or  iwo-thirde  grown 
rat,  or  nearly  equaling  Neohma  mexionna;  tail  a  little  shorter  than 

hend  and  Imdy,  well  haired,  particnliirly  above;  face  ornnmenled  l>y 
II  distinet  whitish  sjxit  over  each  eye  and  a  less  distinct  one  under 
eaeh  ear;  color  of  np|K'r  parla  rieh  fulvous;  under  parts  white;  ears 
idioiit  half  as  long  an  the  bead  and  nearly  naked  (spareely  clotlie<l 
with  line,  inconspicuous  hairs):  whiskers  reaching  hack  to  shoulder:'; 
fur  mi\. 


Color. — Upper  parts  f'idvous  oi 
and  brightest  over  the  rum]),  Hiu 
with  black-tii>i)ed  hiiirs;  an  ill-d( 
above  which  is  a.  whitish  SjKit  alio 
dislhict  whitish  spot  just   Itelow  t 


ll|.S 


'.  the  whili 


color 


rufous,  palest  on  the  head 
hips:  hack  sparsely  mixed 
[sky  ring  around  each  eye, 
■ge  us  the  eye  itself;  a  less 
ior  root  of  the  car;  up|>er 
on  the  cheeks  more  than 
eves  aiid  ears  wnshetl  with 


dark   1 


iniherhniwn  id 
■ss  clomled  witi 
IS);  under  part 


«■) 
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deiurkatioD  between  colore  of  upper  and  lower  parts  everywhere 
Bhirp  uid  distiDct 

Craninl  and  dentai  chanuiers. — Most  of  the  cranial  and  dental 
chiracIeiB  have  been  already  given  under  the  head  of  the  genus 
sod  need  not  be  here  repeated.  The  rostrum  is  short  aad  the  ascend- 
ing brsochee  of  the  premaxillic  hardly  reach  as  far  back  as  the  nasals. 
Molare  large  and  broad  ;  m  '  more  than  half  as  broad  as  long  and 


curving  outward  anteriorly  m  j  with  anterior  half  bent  strongly 
"u'nard,  the  anterior  loop  looking  outward  instead  of  forward;  m  :g, 
°^ped,  with  a  small  and  near)}  closed  triangle  on  outer  side  of 
'"^vexity,  thus  having  an  anterior  loop  projecting  inward,  a  poete- 
'^*>r  loop  projecting  outward  and  a  re  entrant  angle  or  loop  on  each 
"de,  the  outer  of  which  is  the  shallower  and  more  posterior  in  posi- 
'^oq  ;  both  of  the  re-eotraut  angles  are  directed  ohliciuely  forward  as 
*et]  ss  toward  the  opposite  side  of  the  tooth  (for  further  details  see 
fig-  4). 

Metuuremenb  of  type  (taken  in  Hesh), — Total  length,  300  mm; 
'*il  vertebne,  143;  hind  foot,  30;  ear  lili  (in  dry  skin). 

Cranial  meoKuremenU  of  hfpe. — Total  length,  40,5;  basal  length, 
^5;  basilar  lengthof  Hensel,  33;  zygomatic  breadth.  '21;  upi>er  molar 
•wiM  on  crowns,  8. 


Oenn*  NEOTOMA  Sa;  and  Ord. 

■Vratoma  Say  and  Ortl.  Ji-urii.  .\,-.v\.  Niil.  Sii.   l'liiL«..  l\ 
pis.  XXI  and  XXII      TyiH.  Musflori.laua  Onl.  fr-.i 


Generic  liharacterA."- 


m[)osed  of  two  transverse 


PKOCKKDINOS  OF  THB  A 

looiw  (witli  the  addition  in  rare  caaes  of  a  narrow  autero- external 
loopj,  never  S-eliape<]  (lig.  6>:  ni  '  arid  '^  with  middle  loop  un- 
divided (reaching  Ltiitiplet^ly  across  tooth);  molar  series  relatively 
short ;  condylar  ramue  low  Bud  directeil  ul>H((uely  hackward  ;  a>ri>- 
noid  Hotel)  horizoDtal  or  nearly  so  [nearly  vertical  in  Xenomyn  and 
HndoBii/i]  ;  angle  of  mandihie  only  moderately  inflected ;  symphyeis 
relatively  short  and  eloping  strongly  forward. 

The  unximiwnying  illnslration  (fig.  6)  show^  the  two  extremes 
in  pattern  of  m  ' ,  and  diflercD<.^(»  in  the  crowns  of  the  other  molars 
nleo.  The  dominant  type  of  m  '  througbuut  the  genus  is  similar 
to  that  of  .V.  U-iiiilnandii  (tig.  '>,  <•).  u  member  of  (he  n 


ViBrS     aoBilc.  tpVcr  ■Bol^n.rawnii.    Auulrf   LtiwoTmokurDtnntiB. 

A  A     IVretoma  rttsfrttimni  HurrUni      Death  Vulley   ftiltf,  No  WISH.   ' 

(1  >I  i       \    ■/  lilt  I  iitimmii  Mirrwm      'MirriVi\ada    Wimo   Ui\\v.i 


tiiliimii  IS  not  111  an}  heiise  a  livhly  ■i|)t«]a|i/e<.l  t)pe,  hut  it  ii  a 
itinipiKt  genu-*  its  iiio^t  di\ei^'ent  liriinihes  hardiv  meriting 
lejitriL  reco^nilioii  Some  ol  ita  nKmher->  jMiint  stroiigK  touard 
kntiiiii  Ironi  IMimti/y,  n"  nia>  Ih;  -etn  in  the  W^oiiniii-like  an 
I  hull  I  nnd  other  (.runtal  chiirncttrs  of  \i<'tiiiii'i  jimii-^li'ttinxi, 
in  ihi  lii^'li  niitiirneil  (iind\)t  of  tin.  nn  riiniiii  group,  hut  the 
iihuU  .lilted  lull  foinit  K  uliii^  np  to  \ioloiiin  iniiit  Hwlomy 
•nil  -imiliir  t\|i(  iri.  nut  KnoiMi  1  In  oUkbl  forma  of  nhicli  «i 
iin  knonkdjTt  tho*i  (nun  till  i.ii\(  ikpo^its  ol  Missouri,  Ken 
\     Nii^'iiim,  iinil    IVnnuilMiiii.i    m.  Iiilh  modernized -pedcsj  of 


■""r 


lU-       \     ,,    .„    ,/M, 


Ihit  iK.nil  link  M  //    l-m, 


,^'inKtl  lis  ill! 
not  sluii-eil  \,\ 

indK  itiiig  tliiit 
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the  differentiation  of  the  trunk  line  into  these  two  groups  proceeded 
from  a  form  at  least  very  similar  to  penmylvan'u^a,  N,  penimylvanira 
reKDibles  Hodomya  in  the  peculiar  shape  of  the  audital  hulhe  (which 
are  abruptly  narrowed  anteriorly),  in  the  nearly  closed  spheno- pala- 
tine vacuities,  in  the  posterior  production  of  the  angle  of  the  madihle, 
and  in  the  strong  inward  and  upward  curvature  of  the  condylar 
ramus.  It  resembles  Teononia  in  the  form  of  the  sagittal  area,  which 
ifl  kite-shaped,  narrow,  sharply  angular,  broadest  far  back  (on  or 
near  plane  of  interparietal),  whence  its  sides  curve  abruptly  inward 
and  backward  to  the  sides  of  the  interparietal  shield.  It  resembles 
Teonoma  further  in  the  tendency  to  closure  of  the  spheno-palatine 
vacoities,"  the  great  length  of  the  rostrum,  and  the  presence  of  a 
long  trough-like  depression  which  occupies  the  entire  length  of  the 
frontal  and  hinder  part  of  the  nasals. 

That  the  abeence  of  the  spheno-palatine  vacuity  is  a  primitive 
character — or  perhaps  it  would  be  better  to  say,  that  the  presence  of 
a  vacuity  is  a  modem  character — is  indicated  by  the  following  facts: 
(1)  The  ancestral  genus  Hodomys  has  no  vacuity  ;  (2)  Xeiurniys,  an 
early  offl$hoot  from  the  primitive  Xeotomine  stem,  has  very  small 
vacuities;  (3)  Teonomh,  an  older  type  than  Xeotoma  proper,  has  the 
vacuities  closed  or  partly  open  ;  (4)  Xeotoma  penntfyiv(inicaj  the  least 
differentiated  known  meml)er  of  the  modern  genus,  has  the  vacuities 
partly  closed  ;  and  finally  (5)  some  of  the  modernized  species  have 
the  vacuities  closed  in  early  life  though  fully  open  in  the  adult.  '*'' 

In  its  geographic  distribution  the  genus  is  restricted,  so  far  as 
known,  to  North  America  north  of  Duefias,  Guatemala.'*  The  spe- 
C'^  are  most  numerous  in  Mexico  and  the  southern  United  States. 
The  total  number  of  species  here  recognized,  including  the  subfossil 
•»•  magider,  is  22,  in  addition  to  which  10  subspecies  are  admitted. 
"  is  probable  that  a  few  additional  8j)ecies  will  be  added,  and  that 
■oineof  the  members  of  the  mcximna  group  will  l)e  reduced  to  sub- 
8peeific  rank. 

But  then*  is  this  dittcnMn-r  :  Tin*  thin  winK  <»r  laini'lla  of  l»oin'  whirh 
^!'*Wnr  partly  clost'S  tlu'  vjn'iiity  in  'n<niniiia  is  (IfriviMl  wholly  from  thr  i«ihi- 
"^.  while  ill  X.  f>ennsyivuiiii  a  it  is  made  up  almost  t'qiially  of  ]>alatiiu>  and 
Pwrygoid.  In  the  latter  sjuM-ics  \\\v  sutnn-  lutwcen  the  palatine  ami  pti-ry^oid 
"*^tiw»iHoil  the  plane  of  the  sutnn'  ln'tweeti  the  Itasisphenoid  and  pn*si>henoid. 
.,  Allen  has  reeently  shown  tlii>  to  be  tin-  ease  in  .\.  tnitropus  (Hull.  Am. 
^*]»«.Nat.  HiHt.,  N.  Y.,  VI.  ISJM.  2:«n. 

The  (iuatemala  speeh's  (  \.  ft  trin^inta  Tomes)  has  not  heen  M-en  hy  \\\v  and 
^  not  be  a  true  Ntotoma. 

17 


[1894: 

lu  lK4li,  J.  E.  Grfly  separated  the  busby  tailed  from  the  rouiiii 
laileil  B[ieri(«,  pro|>o9ii]g  ihe  usiiic  Tmiiiama  fW  the  former.  In  A 
receiil  i.-otmnuiiicatiim  I  adopted  [lie  uiinie  tor  a  iiidjjronuB,  Btid  de- 
fined tlie  resuiliiip  two  suhgent-ra  ai  follovrs: — 

Bubgenui  NSOTOMA  Bajr  and  Ord,  IBIS. 


Tail  cum  moll  I  y  roimd,  BCttut-faairHl  and  lu|K!riu^,  l>iit  iu  oii^ 
flpt'dee  moderately  luiahy:  iiiud  feet  aiiittll  or  iimderatc 

Roatrum  uf  moderate  length,  not  more  tiiau  oue-lbird  llie  length 
of  cranium;  sagiltal  area  usually  rounded,  the  broadest  part  always 
cmmderalily  anterior  tri  plane  of  interjuirietal,  whence  the  aides  curve 
)j;radually  backward  to  iiiterjiarietal  shield;  spheno-jialatiae  vacuiliea 
always  o])eu. 

Subgenn*  TEOKOK&  Onj.  1843. 


Tail  very  large,  bushy,  and  somewhat  di.stichons,  like  a  sqifiiTG)'aj 
hind  feet  very  targe. 

Ttostrum  n)ii(!h  elongated,  measuring  more  thait  uu^third  thetoUi 

leiijrtli  of  iTiuduru;  ]>iisterLor  mots  nf  «';r()mat;i  widely  spreadiu;^; 
sagittal  area  \»n^.  niirruw,  and  shiuply  aii^'ular,  its  broadest  |)i»rl 
fur  back,  on  or  nearly  on  |)lane  of  iiiilerior  border  of  iuter|)arictal, 
whcHi.'e  the  sides  Iwnil  id>ruptly  l)Lu;k  lo  iiiti^rparietid  shield;  splieno- 
IKilaliiie  viirnities  closed  or  o|)en. 

In  Ihe  same  comniuuii-iiiioii  I  pniposed,  for  I'oin-eiiience  in  iirriuig- 
in;;  the  s|ie('ies,  In  subdivide  .\r;l;,ii'i  proper  into  tour  minor  t:rou|>s, 
"nuiie  of  which  is  niu'lby  of  the  di-iiuctioii  of  sub<(eiieric  rank. 
These  ^roup  muy  be  dexitiiialeil.  I'roui  a  lypical  species  in  each,  ns 
follows:   (llihe  li-'inuh.n  ^'ron].:    CiMlie   »ic.r('.«i(((  gmup  :   (;i)lhe 

In  a  re(TUt  pii]HT  ou  <'n,,i'-'l  V-u-i-'ti'mf^  hi  Xroluni'i  micr-fiii','-' 
Dr..).  A.  AMeii  crlliri-.-  my  um^  ..t  ll.v  .■ r  of  the  teeth  as  a  sub- 
ordinate rbiiracI.T,  ;iiirl  ^■or>  on  lo  -u.w  ihni  ihe  rau^-e  of  itidivi.iual 
variiitiou  in  color  in  his  ,-i-rirs  ..I'  \.  ii.'.ro.ps  •■c.)vers  the  whole 
ratiire  of  variation  for  tlu'  i:ctHi-."      I  lis  siili>ccpieut   remarks  show 
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a  total  misapprehension  of  my  meaning,  for  instead  of  speaking  of 
the  color  of  the  teeth  themselves  he  refers  to  the  dirty  coating  on  the 
outside  of  the  teeth.  He  says:  "The  black  coloring  consists  to  a 
large  extent  of  a  superficial  incrustation  which  tends  to  scale  off  in 
flakes  in  the  prepared  skull,  and  its  absence  apparently  may  be  due 
sometimes  to  removal  in  the  process  of  cleaning  the  skull  for  the 
cabinet  In  other  words,  the  blackness  is  to  some  extent  an  am- 
dental  or  pathological  condition,  due  probably  more  or  less  to  the 
particular  character  of  the  food  or  to  the  health  of  the  animal.'* 
But  for  this  perverse  interpretation  of  my  very  plain  statement  it 
would  not  be  necessary  to  explain  that  when  I  said  *' color  of  teeth 
white  or  nearly  white"  I  meant  the  teeth— the  osteodentine  and  en- 
amel— not  the  dirty  deposit  that  sometimes  collects  on  the  outside  of 
the  teeth.  But  after  all,  the  peculiarity  is  one  of  little  consequence 
and  was  only  mentioned  by  me  after  enumerating  the  characters  by 
which  members  of  the  leiicodon^^  group  may  be  distinguished  from 
others. 

The  following  list  of  the  22  species  and  10  subs|>ecies  recognized 
by  me  contains  under  each  name:  (1)  reference  to  the  original  de- 
scription; (2)  the  principal  synonymy;  (8)  the  type  lotrality;  (4)  the 
known  geographic  distribution. 

£)escnptions  of  the  species  are  not  added  because  they  are  included 
in  a  more  formal  and  fully  illustrated  revision  of  the  genus  which 
will  be  published  later. 

Heotoma  lenoodon  Merriaiu. 

ycotofna  leucodon  Merriain,  Pro*-.  Biol.  S<>o.  Wash.,  IX,  .July  2.  1H1>4.  120.  121. 

T}§pe  hcaliUj:   San  Luis  Potosi,  Mexico. 

Geographie  distribution, — Upper  part  of  Lower  Sonoran  Zone  in 
Central  Mexico),  from  Herriozabal,  Zacatecas,  easterly  to  southern 
San  Luis  Potosi,  and  thence  southeast  to  Perote,  Vera  Cruz. 

Heotoma  Utifroni  Morriam. 

Xt'otoma  latifrons  Merriain.  Phm*.  Bicil.  S<k'.  Wash..  IX,  .hily  2.  ism.  121. 

Type  iftcfilitif :  Querendaro,  Michoacan,  Mexico. 
Geoff raphii*  (Hdrihufion. — Valley   of  Querendaro,   south   side  of 
Lake  Cuitzeo,  Michoacan,  Mexico  (range  unknown.; 


'*  NaiiK'd,  a8  Htatt^l.  after  \.  lfmt>don,  a  central   nieniher  of  the  jLiroup,  not 
lH.*c*aurte  all  the  s|H*eies  have  white  teeth. 


TyiK  It'Oiiitti:  Cliareo  Eawwiido, ' '  Tamau]i|>as,  Mexk-o  (100  kilo- 
ineiers  or  (i2  miles  west  of  Matamoras,  anil  44  kilunieters  or  27  miles 
sou  til  of  HeyaoBa. ) 

Geitgiitphir  dUtribiitiiin. — Ejietern  Euhdiviuion  of  Iiower  Sonoran 
/one  from  Ban  Feniaixlo,  Taiiiauli[ia.s,  northward  to  liie  Pan  Han- 
dle of  Oklahoma,  and  westward  to  tlie  Staked  I'lntn»  ;  in  the  Rio 
Grande  Valley  west  to  El  Pawj;  and  in  the  Pecoe  Valley  to  Eildv, 
New  MexiL-o. 

HeotomR  bsiU^  Mcrrmin. 

,\r„i,„:,.i  h„iieri  Mprriiim,  I'nw.  W.il.  Sw:.  Wash.,  IX.  .Iiilj-  3.  IsM.  131. 

Tijiii:  l"i:'dilii :  Valentine,  Nehraaka. 

(ic'itimphir  iliKtrihiilion. — Probably  Great  I'lnins  eubdiviiuoii  of 
Upper  Sonoran  Zone  in  aouthem  South  Dakota,  Nt^hraeka,  and 
Kansas. 

KwUBia  aoiidana  (Onli.  ^^^^^| 

Mils  Jfoniiana  Onl.  Ball,  Sn.-,  <-tiil>.mi>Tl>.  Ih'<'.  Ihin.  Ini-Ihs  ^^^^H 

Ti/pe  hcaJibj:  Florida. 

<li;'iiji-iipliiv  tliMabiilioii. — Austroripari 
lie  ftixl  Gnlf  Coasts  and  lowi-r  .Mississippi 

Heotoma  penniylvanira  sii.ni'. 


1 


I  Fauna  of  Sonth  Atlan- 


Tijpe  /."-.(%,■    Sonth 
(icoiji'ipliir  di.-lril»itit 
vanin,an<l  prolmhly  tlie 
southern  New  York. 
Ifeotoma  magitler  [l;ilril. 

Tup.'    U.,/H.,:     Itoni' 


Monntain,  CnmlH-rland  Co..  Pennsylvania. 
((. — Allegheny  Monntiiiu  region  of  IVnnsyl- 
ivhoje  of  llie  southern  Alleghenies;  north  to 
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Ge(Hfraphic  dhirlbutioit, — Pleistocene  cave  deposits  of  Pennsyl- 
vania and  Virginia.  Remains  assumed  to  belong  to  the  same  spe- 
cies have  been  found  in  caves  in  Kentucky  and  in  the  Ozark  Hills 
of  Missouri. 

Heotoma  mexioaiia  Rainl. 

\eotoma  mexicana  Baird,  Prot'.  Acncl.  Nat.  Soi.  Phila.,  VII,  1855,  333. 

Type  locality:    [Mountains]  near  Chihuahua,  Mexico. 

Geographic  distribution, — Hills  and  lower  mountain  slopes  (usu- 
ally pine  covered)  of  Transition  Zone  in  eastern  New  Mexico, 
southwestern  Texas  (Davis  Mountains  to  Paisano),  and  Chihuahua, 
Mexico. 

Heotonu  mezioana  bnllata  Merriam. 

ATroioma  mexirana  bnllata  Merriam.  PnKJ.  Biol.  S4M'.  Wa.sli.,  IX.  Julv  2,  1894. 
122-123. 

Type  locality:    Banta  Catalina  Mountains,  Arizona. 
Geographic  didribiitiov. — Known  only  from  the  Santa  Catalina 
Mountains  in  southern  Arizona. 

Heotoma  pinetornm  Merriam. 

JVeotoma  pinetorum  Merriam.  Pr(K5.  Biol.  S<h-.  Wash..  VIII.  Julv  31, 189:^,  111. 
112. 

Type  loeaiity:    San  Francisco  Mountain,  Arizona. 
Geographic  distribution. — The   pine  covered  plateau  of  Arizona 
(Transition  Zone). 

Heotoma  tennioanda  Merriam. 

Neotoma  Unuicauda  Merriam,  Pnw.  Biol.  S<m-.  Wash.,  VII,  St^pt.  2»,  18»2,  1H9, 
170. 

Tyfpe  locality:    North  Slope  of  Sierra  Nevada  de  Colima. 
Geographic   distribution.  —  Sierra    Nevada    de    Colima,   Jalisco, 
Mexico  (probably  in  Transition  Zone). 

Heotoma  oriiabae  Merriam. 

NeotonuL  orisabce  Merriam,  Proc.  Biol.  Sm-.  Wash.,  IX.  .Inly  2.  18Jt4.  122. 

Type  locality :   Mt.  Orizaba,  Puebla,  Mexico. 
QeographiAi  distribution. — Mt.  Orizaba,  Mt.  Malinche,  and  Cofre 
de  Perote,  Mexico  (probably  in  Transition  Zone.) 

Heotoma  falyiventer  Merriam. 

Neotoma  fulviz'enter  Mcrriani,  Phm-.  Biol.  Sor.  Wash..  IX,  Julv  2,  1894,  121. 
122. 

Type  locality :    Toluca  Valley,  Mexico. 
Oeographic  diMribufion. — Tolnea  Valley,  Mexico. 


"i-lti  l-ll.W'KEnTNOS  >.y  THK  ACAl.BMY  (.K  [1W94..J 

Neatomi  torqusta  Wiinl. 

.V,-«/u(H.i  /..rvi'ala  Witr.1,  Am.  Nalumlisl,  XXV,  F.-h.  ISBi,  lt».  !■ 

Ti/pe  locality :    [Au  ftbaiKtoDed  Iiinnel]  lietweeu  Tet«la  del  \'ulcaii 
nod  Zacualpau  Amilpaa,  MoreliiB,  Mttxii'O. 

fieo;iiaphic  lUdnhntlnn. — Moiiiitnins  of  tlie  elnlee  of  Mexico  ouil 
-Morelos  (south  of  the  valleys  of  Mexico  auti  Toluuni. 
Ksotoma  Ccirnginea  Tunx^s. 

Xroloma  /rrruniaea  Tomes,  Prw.  Ziml.  S.«'.  Li-iirlmi.  IWl,  ati-am, 

T^pe  Ideality .'  PueBas,  Guatemala.  I 

Oeographk'   diglrlliiitioii.  —  Region    nhoiit    Due&as,    (.iiiatemalA, 
Range  unknown, 
NiiTE. — 1  have  iiot  s 


all. 


.\'.  ffri-iigiiien ;  it  may  uot  itelonf;  here 


^.  WHfili..  [X,  July  3,  l.>*B4.  1-J3,  I9«, 

rj/pe  U>mnhf:     Gold  Hill,  Boulder  Co.,  Colorado. 

Geoffraphir-  diblriliuHoii. — E«eteru  base  of  Rocky  Mouulaini  iu 
Colorado  (up  to  about  7,000  feet  altitude,  where  it  is  replaced  by 
A'.  orokMeii). 


I 


1.  Nat.  XXI,  V'..  3.  F'li,  1RS7,  Ifll-l 

Tijpe  lo.-nr>t<i:     Cerros  I-lniid,  Ix)wer  Califl.niia. 

Gfogriiphic  ilwti-lb-ilhm.      Ctrros  Island,  Mexico  (off  lx» 
foniia). 
Neotoma  fuioipea  K^i 


.lii'i'MS.Htuinl.Ma>i 
I  Ith„;i.ls.  .\m.  Nail 


sf/',' 


X,.\lii,,  18.-.7,495.1l<(lIfrom  I*. 
lUsl.  XXVIM,  ,Iaii,  18W,  U7 
M11S.-11I11,  XVII,    Nu,  H)0«,   1 


y^/M'  lnCiilUij:     Petidiimu.  Sjnonia  Co.,  California. 
(!riM/ra/iliii-  itixlrih'ilitin. — Coaat  region  of  C,alifoniia  aiid  Oregou, 
froiii  a  littK'  south  of  Munlerev    Hav  northward  to  the  Columbia 

Kivt-rlTrnnMlinnZimr,. 
ITeotoma  fuscipeg  macrotU     rii<iii>:i'- '. 


Tiif  li,.ui:i,i:    Sun 
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Geogrnpliic  diMrlbutiov. — Coast  region  (includiug  coast  ranges) 
of  C/alifornia,  south  of  Monterey  Bay  fin  upper  Sonorau  and  Transi- 
tioD  Zones). 

Veotonu  faioipei  itreatori  Merriani. 

Xrotimia  fitsciprs  streatori  MorriHiii.  Pn>c.  Hiol.  S<»c.  Wash.,  IX,  July  2,  IH94. 
124. 

T^pe  loralify:    Carbondale,  Amador  Co.,  California. 
Geographic  distrilmtioii. — West  slope  of  Sierra  Nevada  in  Cali- 
fornia (including  mountain  region  generally  of  northeast  C^alifornia 
cept  higher  elevations.)     Upper  Sonoran  and  Transition  Zones. 


Heotiuiia  fnteipei  diipar  Mrrriani. 

\fotoma  fusciprs  dispar  M<*rriaiii.  Pn>c.  Biol.  Soc.  Wash.,  IX,  July  2.  lSft4, 
1^4,  125. 

Type  loralify:    Jjone  Pine,  Owens  Valley,  ('alifornia. 

Geographic  diatrihution. — East  base  of  Sierra  Nevada  in  Owens 
Valley,  ('alifornia  (and  pr()hal>ly  along  western  edge  of  Mohave 
Desert  also).     Upi)er  Sonoran  Zone. 

Heotoma  deiertomm  Mcrriatn. 

Xeoloma  dfj^ertorum  Merriam,  Pro<-.  Hiol.  S<k'.  Wash.,  IX,  July  2.  1H94,  125, 
12H. 

Type  locality:    Furnace  Creek,  Death  Valley,  California. 

Geographic  didrihution.-^Moh&we  and  Colorado  Deserts  and  Sono- 
ran deserts  generally  of  eastern  California,  Nevada,  and  western 
Utah  (north  to  East  Humboldt  Valley,  Nevada,  and  Kelton, 
Utah.)     Upper  and  lower  Sonoran  Zones. 

Heotoma  detertorum  lola  Mt>rriain. 

Neoloma  dcsertoruiti  sola  Merriam,  Proc.  Biol.  Soc.  Wash..  IX,  July  2,  18M, 
126. 

Tyfpe  locality:   San  Emigdio,  Kern  (-o.,  California. 
Oeographic  distribution. — Head    of  San    Joac^uin    Valley,    Cali- 
fornia. 

Heotoma  intermedia  Rhuads. 

Seolonia   intemiedia  Rhoads.  Am.  Nalunilist.  XXVIII.  Jan.  1.  \>>\W,  tM»,  70. 
(from  Dulzura,  Saii  Dit'»{o  Co.,  (alifornia). 

Seotoma  caHfornica  Price,  Proc.  ( 'alif.  Acad.  Sci,,  2d  sir..  III.  May  J>,  ISJU.  l.'>l- 
l.'kt,  pi.  XI  (from  B<»ar  Valley.  San  Itcnito  (  o..  (alitoruia). 

yeotoma  intermedia  iiih'a  lihojids.  Am.  Naturalist.  XXVIII.  .Tan.  1.  181M,  WW 
(fn>m  Banning,  (^ilifornia). 

yeoioma  venustaTrwv.  Pror.  T.  S.Nat.  MuMiim,  XVII,  No.  KMMi.  2  [Author's 
fteparati'H  issued  June  27th.    isiMj.   (tVoni  (arri/.o  CnM'k.   San    DioKolo., 
Califumia). 

Type  locality :     Dulzura,  San  Diego  Co.,  California. 
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Oeoijriipliir  diUribuiion. — The  typical  furm  inbnhtU  the  VHlleyia 
anil  lower  stoiies  of  the  coast  rau|j;es  of  California  south  of  Monterey  f 
liity  (Bpecimens  examined  from  Dear  Valley,  Siin  Renito  Cu 
I'riest  Valley,  Monterey  Co.;  San  Luis  Oliispo;  flan  Feniaiido;  BaD,| 
Bemardiou  Ml.  aud  Valley;  8au  Jacinto  Valley,  and  DulmraJ. 
.\  slightly  paler  form  (subH{>«ciea  iiilvii  Rhoads  ^  venu»ta  True)  in-  i 
habits  Sail  Oorgonio  I'aaa  and  the  western  edge  of  liie  C<il<ini<Ia4 
Desert  (sp«<:imens  examined  from  Whitewater  Kanch,  Palm  Springs  f 
Cabazon,  Carrim  Creek,  Uaregas  Spring,  and  Vallecitajr').  l'])per  I 
SoQoran. 
H«ot«mt  intermedia  melannrt  Mittirui. 

Nniloma  inUrm^ili,!  mrlaiiura  M.TriHui,  ['n.-.  Mini,  g,».,  W*«li.,  I.\,  .l.il 
l«t*.  lai.  137. 

T'lpe  limililii;    Ortiz,  Sonora,  Mexico. 

OfO'jraphif  dintriljiitioii. — Sonora,    Mexico,    near    west  bast 
Sierra  Madre.      Upjier  8oiioran, 

Reotami  intermadia  albigrnla  ilurtli'y. 

.Vfoli'iiia  ,ilhif;„lj  \h,nU-i,  ITiK-.  Inl,  .Viid.St'i,.  y.1  *.T.,  HI.  May  It.  IMIM. 
15H,  pi.  XII, 

Type  loealibj:    Vicinity  of  Fort  Lowell,  Arizona. 

OeograpMe  dinlribution. — Lower  Souoran  Zone  in  iioutljerii   ; 


..I,  Eiii.l.SiH.Wjisli.,  IX,  .Tilly  y. 

Tiipe.  liiniViUi :  S.  W.  corner  Grant  Co.,  New  Mexico  (onlv  4 
miles  from  Mexican  Iwniidaiy). 

(t'eo'iniphia  (/iVj-(iif?i'i'ii.— Sonlliwestern  New  Mexico,  and  doubt- 
Ifwt  alsu   adjawiLt  valleys  of  N.W.  Chilinahiia,  Mexico  (in  Lower 

Woiioriiii  Zone). 

Neotoma  ariianic   MiTri:iiii. 

,y,.if.wi,i  .ui-.on..    Miiiiiilii,   I'liir.   Hi.ll.  .Sik-,  \V;is1i.,  VU  I.  July  31,  lSfl3,  lln. 

■■\,..f,.m.i  l.fiii.i  'ni"iii:i.,  .\iiii.  iih.l  \l:i;!.  Niit.  llUt.,  litli  s.r..  XM,  S,-|,[. 
I-!!:!.  j:r.  Hr.pKi  Fiiili  . 

T],i,.-  (un.lil.j:     Keaiiis  CariiHi,  A].aclie  Ci-. .  .\rizona. 
<itti'li'iiiliir  >li.->lrlli>ilioi,. — Tiisiiviin  or  Muki  rei;ion  in  norlheaatern 
.\rt/()iia.  ni>rtliwi'Stcni    New    Mcxini,  ^inilliuaalern    Ulali.  and   pi-ol>- 
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Heotonu  oinerea  (Ord. ) 

"J/«5  cinrrrus  Ord,  Guthrie's  Geography.  2d  Am.  Ed.,  II,  1815,  292" 
(based  on  de«u*riptioii  of  I^^wis  and  dark.  Paul  Allon  Kd.,  1814,  Vol.  I.  pp.  289, 
290.) 

Type  locality:  Near  Great  Falls,  Montana. 

G€ographi4S  distribution. — Northern  Rocky  Mt.  region  in  Transi- 
tion and  Boreal  Zones,  from  Utah  and  Wyoming  northward ;  east  to 
Black  Hills  and  plains  of  North  Dakota  west  of  Missouri  River; 
w^est  in  southern  British  Columbia  to  Cascade  Range,  and  south 
throughout  the  Sierra  Nevada  to  Mt  Whitney  in  southern  C'^ali- 
fomia. 

Neotonu  oinerea  ocoidentalii  (Rainl). 

Neoloma  occidentalis  (Cooper  MS.)  Baird.  Phh*.  Acad.  Nat.  Sci.  Phila.,  VII, 
18S5,  335. 

\foloma  cinerea  occiden talis  Merriani,  Mammals  of  Idali(»,  N.  Am.  Fauna, 
No.  5,  Auk.  1801,  58. 

Type  locality:    Shoalwater  Bay,  Washington. 

Geographic  distribvtion.  —  Pacific  coast  region  of  Oregon  and 
Washington  and  thence  easterly  over  the  lava  beds  to  the  Snake 
Plains  of  east-central  Idaho  (Transition  and  Upper  Sonoran  Zones). 

Heotoma  oinerea  dmmmondi  (Riclianlson). 

Jlfj'o.i'us  drummondii  Richardson,  Zool.  Journ.,  Ill,  1828,  517.518. 
Neotoma  drtimmnndii  Richardson,  Fauna  Hort»ali-Am..  1829,  137-140, 

Type  locality:  Rocky  Mts.,  British  Columbia  (lat  57°). 

Geographic  distri butiov . — Eastern  British  Columbia  and  adjacent 
parts  of  western  Canada  north  of  the  range  of  cinerea.  Exact  dis- 
tribution unknown.     Boreal  (probably  Hudsonian). 

Heotoma  orolettet  Merriam. 

Neotoma  oroleslrs  Merriam,  Pr«M-.  Hiol.  S<h'.  Wash.,  IX,  July  2,  1894,  128. 

Type  locality:  Saguache  Valley  (20  miles  west  of  Saguache,  Colo- 
rado). 

Geographic  distribution.  —  Rocky  Mts.  of  Colorado  and  New 
Mexico  (southeast  of  range  of  X.  cinerea).      Boreal. 
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ILLUSTRATIONS. 

PLATE    IX. 

(Figures  natural  size. ) 

Figs.  1-4,  7,  8.     Hodomys  alien i,  9  ,  44,f)81,  Manzanillo,  Mexico. 
1,  skull  from  above;   2,  same  from  left  side;    8,  same  from 
below ;   4,  mandible  from  left  side ;    7,  same  from  below ; 
8,  same  from  above. 
Figs.  5,  6,  9.     Neotoma, 

5,  mandible  from  left  side ;  6,  same  from  below  ;  9,  same  from 
above. 
Figs.  10-13.     Xenomyn  nelsom,   $,  45,287,  Hacienda  Magdalena, 
Colima,  Mexico. 
10,  skull  from  above;  11,  same  from  left  side;   12,  same  from 
below  ;  13,  mandible  from  left  side. 

TEXT    FlfiURES. 

Fig.  1,  a,  6,  e.     Pty><8op}iorm  elegant  (from  Ameghino). 

a,  right  ramus  of  mandible,  outer  side.     Nat  size. 

b,  **         **      **  **         inner  side.     Enlarged. 

c,  crowns  of  right  lower  molars. 

ci,  Slgmodon  hispidus,  crowns  of  right  lower  molars.  Enlarged, 
c,  Hodamys  alleni,  *«««*.        « *  « «  « « 

Fig.  2.       Tretomys    atavwi,    left     upper    molars    enlarged    (from 

(Ameghino). 
Fig.  3,  a  and  6,  Hodomys  alleni. 

«,  crowns  of  left  upper  molars,     (x  5.) 

6,       **       **     **    lower  molars, 
c   and  d,     Hodomys  vetulns. 

c,  crowns  of  left  upper  molars,     (x  5.  ) 

dy       **       **     **    lower  molare. 
e   and  f,     Xenomys  nehoni. 

e,  crowns  of  left  upper  molars.      (  x  5.) 

/,        *'       ««     «<    lower  molars. 

Fig.  4.     Xenomys  nehoni.     '\y\^  No.  .!.J.^p   S ,  ad. 

Hacienda  Magduleua,  Colima,  Mexico, 
a,  upper  molar  series,     (x  7.) 
by  lower  molar  series. 
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DESCBIFTIOKS   OF    FOUB    NEW   SPECIES    AND    TWO    SUBSPECIES    OF 
WHITE-FOOTED  MICE  FBOM  THE  UNITED  STATES  AND 

BBITISH  COLUMBIA. 

BY  SAMUEL    N.    RHOADS. 

The  North  American  genus  Sitomya,  comprising  the  white- footed 
or  deer  mice,  has  received  accessions  in  the  last  ten  years  which  bring 
the  combined  number  of  species  and  subspecies  from  twelve,  in  1885, 
to  thirty-seven  in  1884.  It  may  appear  presumptive  to  offer  for  con- 
sideration six  additional  names  to  this  already  rather  appalling  list 
of  rodents  belonging  to  a  single  genus.  It  is  somewhat  assuring, 
however,  to  read  the  statement  of  Dr.  J.  A.  Allen,^  in  his  paper  on 
Recent  Progress  in  the  Study  of  North  American  Mammals,  that 
most  of  these  forms  are  not  only  ''well  founded,"  but  that  he 
is  "cognizant  of  still  undescribed  forms  entitled  to  recognition  in 
nomenclature. ' ' 

It  may  be  stated,  that  in  every  case  the  following  diagnoses  are 
based  on  a  critical  com[5arison  of  both  external  and  cranial  char- 
acters with  a  large  series  of  allied  forms  from  the  same  region,  and 
in  the  case  of  full  species  the  separation  has  been  mainly  founded  on 
the  characters  of  the  skull. 

Sitomys  megacephalus  is  represented  by  a  single  adult  and  two 
young  specimens  in  alcohol  from  northern  Alabama.  While  it  is 
desirable  that  more  specimens  should  be  examined,  its  characters 
diverge  so  widely  from  its  nearest  geographic  allies,  I  can  offer  no 
apology  for  presenting  it  now. 

SUomys  iwiolatvA  is  based  on  a  single  individual  from  the  Mohave 
Desert,  California,  while  a  second  specimen  from  the  Mohave  River 
in  transitional  pelage  is  provisionally  referred  to  it.  The  collec- 
tions of  the  Academy  of  Natural  Sciences  contain  a  large  series  of 
SUomys  from  the  neighboring  re^i^ions  of  Southern  California, 
and  the  same  is  undoubtedly  the  case  with  the  collections  of  the 
Department  of  Agriculture;  yet  I  find  in  im<olatn8  no  close  corre- 
spondence to  any  other  mouse  I  have  yet  seen  or  read  description  of. 

'  Proc.  Lian.  Soc.,  N.  Y.,  1894. 
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Siioiii'i'-  ht'i-i-'iiii  iii'jiihiK  U  an  easily  recwjrni/.efl  mountain  race  of 
the  lonj^-Bii'i-iinkE'd  tHJIeil  spct^ies,  which  I  d&icribeii  a  year  agu  froin 
the  S^u  BcnmrdiDu  Valley, 

iSVfonii/H  inarroi'liiimn  miil  Sitanttji'  kfcni  wens  severally  taken  hd 
tlie  mainland  cvusl  and  outlying  islauiis  of  northern  BritJBb  Cuhinihia, 
liy  tlie  Rev.  Mr.  Keen,  a  niisBiotmrA'  stationed  un  Oraham  Island  uf 
the  Queen  Charlolte  Group.  Their  feparation  from  each  other,  and 
fnim  northwestern  forms  |trevious1y  knuwn,  i»  based  on  au  examina- 
tion of  more  than  one  hundred  skills  and  crania  of  Sitomift  takea 
hy  me  in  ]»tl2  at  numerous  localities  in  British  Columbia  nnd 
Washington,  including  a  large  f<enps  from  Puget  8ound  at  the  type 
locality  of  i^.  a.  (umlrrux;  also  from  Vaticouver  Island,  Lulu  Island,  . 
and  the  Cascade  Mountains  of  Waehinglon  and  British  Columbia. 

Siloiiii/i'  ainericaniin  artemijiiw  is  founded  on  a  series  similarly  taken 
by  the  writer  in  the  arid  region  east  of  the  Cascade  Mountains  in 
Boulhern  British  Columhia,  comparisous  being  further  made  with 
series  of  ■SVto»iiy»  from  Lac  La  Hache  in  the  boreal  realms,  100  miles 
farther  north,  and  with  thoxe  captured  in  the  Selkirk  and  Rocky 
Mountain  Ranges,  eastwai'd.  ArtfiimiiK  is  tu  the  northern  Great 
Basin  fauna  what  S.  a.  m^bragetmeit  is  tn  that  of  the  nurthweetern 
Great  Plaina 

The  color  characters  jriven  for  these  northwestern  species  are  of 
greater  diagmatit:  value,  heciiusc  iienrly  all  (he  s|)ecimens  were  taken 
ill  May,  June,  aud  July,  n  period  when  seiisonal  cliaufjes  of  pelage 
are  less  pn>iionnce<l  than   in  a  Inter  ur  curlier  |>eri<xi  of  the  same 


Incidental  to  these  studies,  it  is  of  interest  to  note  the  occur- 
rence (if  a  lorni,  iipiiiirenlly  inseparable  from  the  Hudson  Bay  type 
of  Sifiiiii;i«  fNii'-rii-i'iiii.'  'irrHr-i«,  i]|>on  llie  hif,'lier  mountain  ranges 
of  southern  Hritish  <'rilnmhia,  tlins  iidding  a  tilih  tneml>er  of  the 
genus  to  ihe  varied  fannu  cif  this  great  Province. 
1.  Sitomy*  laegaoepbalui  >|i.  ii»v.    'J'y|H'.;iil. 


<.f  Imdy    »i> 
lined    Willi 


.     r..l,  liy  H,  K.  SarKi'iil. 

urs  hirire;  tiiil  about  length 
V.  ilurk   bhickisli-cinnamon, 

s;illy.  The  tail  is  sparsely 
Ki  riiiiii-li  the  Ijody.  Inside 
I'hi  heel;  Ibrefeet  and  fore- 
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arm  white.  The  cinnamoD  of  neck  forms  a  point,  downwards,  in- 
vading the  throat.  Ears  dusky  and  very  sparsely  haire<l.  Whiskers 
long  and  coan^e,  reaching  far  behind  the  recumbent  ears.  Skull  very 
large;  its  relative  dimensions  as  in  S.  ainfricamts  with  two  notable  ex- 
ceptions, viz:  1,  the  alveolar  length  of  molars  is  less  than  that  of 
average  o//i^nca/n«5,  though  the  skull  of  mcijacephalvM  is  more  than  a 
third  larger;  2,  thecoronoid  process,  always  developed  in  amenranni< 
(and  in  all  other  Sitomys  I  have  seen),  as  a  retlexed,  claw-like 
process,  whose  posterior  face  is  never  perpendicular,  is  reduced  in 
megacrphalus  to  a  thickened  knob  rounded  |X)steriorly  and  rising  but 
slightly  above  the  plane  of  the  condylar  shaft,  and  presenting  a 
strong  resemblance  to  the  articular  terminus  of  the  condyle ;  in 
other  words,  having  not  only  the  appearance  but  the  character  of  a 
miniature  condyle  set  upon  the  base  of  the  true  one. 

Mewniremenls, — Total  length,  184  mm;  tail  vertebnc,  81;  hind 
foot,  21-5  ;  ear  from  crown,  14.  Skull — Total  length,  80*2  ;  basilar 
length,  23  ;  zygomatic  width,  15*5;  length  of  nasals,  12;«incisors 
to  post-palatal  notch,  12;  length  of  mandible,  16*8;  greatest  width 
of  mandible,  7*6. 

I  have  selected  from  a  series  of  forty  Florida  aS'.  a.  fjO)*sypimns  and 
a  series  of  nearly  two  hundred  typical  S.  (imencnnna,  eight  of  the 
largest  fully  adult  crania  of  each  form.  Average  measurements  of 
these,  in  the  order  just  given  above  for  the  skull  of  megacephalus, 
are  as  follows  : — 

Siiomys americaniu< :    25  1)— 19-9— 18-4— 10— 105— 18-7— 61. 

5.   a.  gossffpinus:     27-8—20r)— 18-9— 10-6— 10-5— 141— 64. 

It  will  be  seen  that  the  Alabama  s])ecies  has  a  skull  nearly  five 
millimeters  longer  than  average  adult  amerlcantis.     It  is  further- 
more about  four  millimeters  longer  than  the  longest  skull  of  ii  series 
of  three  hundred  of  the  amerintnus  group  which  I  have  examined. 
Compared  with  (/ossypinusy  whose  average,  it  will  be  seen,  somewhat 
exceeds  typical  awerirainis,  the  difiereuces  are  still  very  great.    The 
type  is  a  very  old  female,  which  was  sent,  in  company  with  two  young 
(apparently  her  own),  among  a  miscellaneous  collection  of  alcoholic 
animals  from  Jackson  Count V,  nortiiern  Alabama.     Thev   were  the 
only  specimens  of  Sitfnni/.t  sent  by    Mr.  Sargent,  and  owing  to  his 
subsequent  absence  from  the  State,  I  have  been  unable  to  secure  any 
more  specimens,  to  determine   if  this  he  the  prevailing  form  in  that 
region.    I  have  since  received  a  large  white-footed  mouse  from  Pasco 
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County,  KItirida,  whose  chanicten  m  nearly  duplicnte  those  of  the 
AlaliamB  ii]>edmcn,  I  am  inclined,  in  spile  of  Jte  different  fauna) 
[josition,  l(j  foiisidcr  il  the  saiiio.  The  colors  given  for  meijacrphahi* 
may  be  ri-Iied  upon,  though  taken  from  a  spirit  specimen  after  dry- 
ing. The  Rood  condition  of  the  alcohol  and  the  whiteness  of  the 
belly  hairs  show  them  not  lo  have  been  affected  in  the  least  by  their 
re<*nl  immersion.  In  the  two  half-grown  young,  accompanying  tl» 
type,  the  same  increased  relative  siiw  of  the  cranium,  compareil  with 
iiwiirir'td  rij"  of  same  age,  is  noticeable. 

3.  8itom;B  iniolatiti  sp.  ikiv,  'Typv,  Nn.  Mf>S.  n<l.  3  A'M.  .\nid.  N'nt,  Nci.. 
Philii.  OreOmndf,  Muhuvi-  Ovtvrt,  Ki-ni  Co.,  (lilifariiU,  Nmr.  Wh.  ISKS. 
(All.  by  R.  B.  Herroii. 

Dencriplion. — Sine  smalleet  of  the  genus  west  nf  the  Miasisaip^n 
River,  with  exception  fif  S.  ta;il'irl.  Tail  and  feet  very  short,  the 
former  shorter  than  the  Ixxly  minus  the  head,  much  attenuated  along 
distal  half,  the  dark  upper  xtripe  very  narrow  nud  not  reaching  tip. 
Pelage  very  soft,  long,  and  dense.  Upper  half  of  head  and  liody  of  a 
uniform  grayish-ochre  or  fawn  color,  not  darker  dorsally  nor  more 
ochraccous  on  sides.  Under  parts  pure  while,  the  hairs  of  chopB 
white  to  their  base,  those  of  remaining  iimler  parts  plumheouB 
brtsally.  A  laniigiuous  tuft  at  superior  base  of  ear  colored  like  the 
head,  remainder  of  outer  our  dusky  gray,  the  hairs  longest  on  anterior 
Iwrder,  very  8hi)rt  and  sparse  |iosteriurly.  Narrow,  upjier  tjiil-stripe 
dusky,  like  ears  its  color  at  bnai>  in  decided  contrast  with  the  fann  of 
rump.  Hind  feet  and  ankles  while,  the  soles  fully  haired  to  proxi- 
mal tidwrcle.  Forelejw  and  led  white.  Whiskers  reaching  tip  of 
recumbent  ears.  8kull  snuillcr  than  in  'im'-ni-nniig.  more  nearly  ap- 
proaching erriiiinif,  but  relatively  wider.  Nasals  wide,  auteric)r  lo. 
and  bluntly  wedged  between,  the  nitsiii  premaxillary  processes,  aa  in 

The  width  of  ibe  mandible  of  lii^oMiin  equals  nearly  half  its 
leiiplli,  anil  the  wironoid  priK-ess  is  rciatively  nearly  as  large  and 
hooked  as  iu  Oik/i-Iioiuiis  r<im<in<i.  in  the  first  cimraeter  resembling 
r,:;„;r„...  ail. I  ill  both  d.|.;iL-iiug  nidiiidiy  frimi  •<„..,■;.■..„;>.  The  an- 
terior li>ii|)  of  Ihc  lirsl  ii|i|KT  iiiolur  is  ;i  >lni)i-ly  indenleil  trefoil,  (he 


r  Ibil  bciii; 


llu' 


icb. 


Skull— Total  length, '24-8;  buailai 
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length,  18*8;  zy«:oniatic  width,  13;  length  of  nasals,  9*8;  incisors  to 
poet- palatal  notch,  9-8;  length  of  mandihle,  12*8;  greatest  width  of 
mandible,  6. 

This  mouse,  of  which  I  have  received  hut  one  specimen  among 
a  considerable  series  of  manunals  from  the  same  region,  is  strikingly 
different  from  any  Sliomij.'*  that  I  have  seen  or  can  find  description 
of.  It  is  not  merely  a  desert  form  of  some  group  already  known, 
but  if  more  S|)ecimens  prove  its  chara(»tcr8,  as  given  above,  to  be 
constant,  it  represents  a  section  intermediate  in  character  between 
Onijckomija  and  Sitomytf.  Its  relationshii)j?,  however,  are  much  closer 
to  Siiomys.  In  its  six  tuberculate  hind  feet,  the  elongate  lower 
molar,  the  prominent  coronoid  proce.«s,  and  proportionate  length  of 
tail  to  body,  imolntus  is  a  Bitiomijs,'^  but  the  trefoil  character  of  its  first 
upper  molar  is  in  another  direction.  The  subgenus  Baiotni/Sf  sepa- 
rated from  Sitonu/s  almost  solely  on  its  well- developed  coronoid  and 
short  tail,  is  of  very  questionable  value,  as  many  Sitomtfs  show  a 
tendency  to  the  first  character  which  have  very  long  tails  while  other 
short-tailed  s|)ecies  show  the  reverse.  In  fact  a  large  series  of 
Sitomys  nmericnnm  from  Pennsylvania  and  New  Jersey,  which  I 
have  studied,  show  individual  variations  in  these  characters  among 
themselves,  which  suffice  to  very  closely  connect  Baiomi/.^  with  the 
typical  form.  In  case  further  material  should  show  the  dental 
peculiarity  of  imioUittiH  to  be  cons?tant,  I  would  pro|K)se  that  it  be 
placed  in  the  subgenus  Trino*hntonn/s  (Subgen.  uov.)  with  characters 
as  already  given. 

8.  Sitomyt  herroni  nigellus  sulisp.  nov.  TyiM-.  N(».  3,4iNS,  ad.  ^.('oll.  Ai^d. 
Nat.  Sc'i..  IMiila.  Wost  (aioii  l*a.s.s.  Sjin  lUTiianliiio  Mt,s.,  (.'alifornia,  Jan. 
11th,  ISHl.     Col.  hv  I{.  B.  Ilrrnm. 

Desf'tiption, — General  characters  as  in  Sitoint/s  fiermnly^  the  buffy- 
gray  of  that  s|xjcies  being  deeply  lined  and  shaded  in  the  subsjiecies 
by  a  predominance  of  lnn«r  black  hairs,  the  blacki.<h  shade  being 
most  pronounced  across  the  pOj?terior  half  of  l)ody.  The  pelage  is 
longer,  denser,  and  more  hai-sh  than  in  fitrnnn'j  the  tail  and  ears 
much  darker,  the  buff*  of  sides  and  cheeks  of  hrmnil  becoming  in 
nigettns  deep  fawn  and  the  butly  east  of  belly  purer  white.  Skull 
as  ill  herroni. 

»  Tnic.  Pr(>o.  Nat.  Mii>.  XVI.  7.->7. 
'  KIkmkIs,  Aiiut.  Nat.,  lM»:i,  h:w. 

18 


B  m 
kn 


PBOiiBEHiNas  nv  tiik  academv  lyv  [IS  ' 

— T  gt  mm     Uil  vcrtebric,  114;  h 

— T  ta        gt  2    b  length,  19;  zygum* 

■-a      9  ISO     to  pdat-pnlatnl  tiol^'b. 

g  eates  uandihle,  B-1. 

race  the  foolhills  of  the  S 

;  Pass  couiiecling  the  £ 

b   h  b        D  ae        They  rvpreiieut 

b  b  ing  typical  of  the  1  ■> 

pecimeu  unifonn   in    nil 


d  fi  ed    Atru 
d  n  g 


S.         rrleiiniu    inittcriis, 

h        he  length  of  head 

ksb-brawii  luxtkiu^ 

Feet  and  lower  |: 

k    upper   colors. 

i       es,  Booty  blnck.     Fur  il^= 

n  i|)er  parte  giviiig  it 

B      bod       Brain  case  relativ 
fl  ted     tebind    above  plaiifl 

SlirlM-V,     -)     tIkTf      i^ 

ie  [>arietals  timard 
I  constriction.      In 

of  the  [>nrietnii?  is  ■ 
rbit5,  and  i^  often  It 
dly  wedged  posterio' 
V  processes.  The  i' 
the  si|uanK>sa),  and  t 
ed.  giving  the  skull 
ied  forms.     The  rii' 

in  hi-riii,  expre.'ised 


1894.]  NATURAL  SCIENCES  OF    PHILADELPHIA.  269 

Five  specimens  of  this  mouse,  two  adult  and  three  somewhat 
immature,  were  received  by  me  through  courtesy  of  Mr.  James 
Fletcher,  of  the  Caiiadiaii  Experimental  Farm,  at  Ottawa.  Mr. 
Fletcher  received  them  from  Mr.  Keen,  who  resides  on  the  Queen 

Charlotte  Islands.  I  take  pleasure  in  naming  the  animal  after  its 
discoverer,  and  trust  it  may  be  some  incentive  to  more  extended 
researches  in  this  interesting  and  imperfectly  known  department  of 
northwest  zoology. 

The  specimens  were  sent  in  carbolized  spirits.  The  purity  of  the 
white  after  drying  them  out,  shows  their  colors  not  to  have  altered, 
and  indicates  that  a  series  of  well-preserved  skins  would  show  keeni 
to  be  the  darkest  colored  Sitomijs  yet  brought  to  notice,  a  condition 
of  affairs  which  our  knowledge  of  their  humid,  insular  environment 
would  lead  us  to  expect. 

6.  Sitomyt  maororhinut  sp.  nov.    Type.  No.  1,381,  ad.    9,  Coll.  S.  N.  Khoads. 
Skeena  River.  Briti.sh  Columbia,  July  20tli,  1893,  (^ol.  by  Rev.  J.  H.  Keen 

Description, — Size  much  larger  than  S,  americami^.  Tail  con- 
siderably longer  than  head  and  body,  feet  large,  ears  medium. 
Colors  much  as  in  keenl  (1.  c),  but  grayer  and  lighter  hued  above, 
without  the  sooty  cast  of  keem.  The  tail  is  more  coarsely  hairy  and 
the  hairs  longer  than  in  keeaiy  forming  a  distinct  pencil  not  seen  in 
that  species.  Skull,  viewed  above,  of  the  same  triangular  type  as 
keeni,  due  to  its  antorbital  constriction,  but  departing  widely  from 
any  other  Sitomys  I  have  examined,  in  the  great  relative  length  of 
the  rostrum  (or  that  portion  of  the  skull  anterior  to  the  interorbital 
constriction)  to  the  total  length  of  the  skull.  In  all  others  examined 
this  dimension  is  less  than  that  of  the  post  interorbital  region,  taking 
for  the  central  point  of  measurement  the  narrowest  constriction  point 
of  the  frontals.  In  macrorhinm  this  condition  is  reversed.  The 
relative  length  of  the  nasal  bones  in  this  species  is  not  i^reat,  but  the 
slendemess  of  the  rostrum  and  the  anterior  compression  of  the  jugal 
arch  increases  their  apparent  length  and  the  relative  prominence  of 
this  portion  of  the  cranium.  These  differences,  coupled  with  the 
large  size  of  the  skull,  strongly  define  inacrorhitm,^  from  any  of  its 
geographic  allies. 

Measurement. — Total  length,  210  nini:  tail  vertebras  112;  hind 
foot,  25;  ear  from  crown,  15;  tail  [)encil,  (J.  Skull — Total  length, 
29;  basilar  length,  22*4;   zygomatic  width,  14*5;  length  of  nasals. 
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11*9;  incisor  to  post-palatal  notch,  12*4;  length  of  mandible,  14*5; 
greatest  width  of  mandible,  6*8. 

Two  adult,  nursing  females  of  this  species,  were  sent  to  Mr. 
Fletcher,  of  the  Ottawa  Experimental  Farm,  by  Mr.  Keen,  and 
were  forwarded  to  me  in  spirits.  Their  grayness,  large  size,  and 
long  tails  serve  to  distinguish  them  externally  from  any  other 
boreal  or  northwestern  form  I  know  of  Eight  specimens  of  Sitamys, 
trapped  at  an  elevation  of  6, 000  feet,  on  the  Cascade  Mountains  of 
northern  Washington,  are,  perhaps,  referable  to  this  species.  They 
depart  therefrom  in  somewhat  smaller  size,  but  in  all  other  respects 
are  much  nearer  to  it  than  to  austerm,  of  Puget  Sound.  The  climatic 
conditions  of  the  Cascades  where  these  were  taken,  are,  with  the 
exception  of  a  more  rigorous  winter,  quite  the  same  as  those  pre- 
vailing at  Skeena  Harbor,  the  type  locality  of  macrorhimis. 

6.  Sitomys  amerioanut  artemitise  8p.  nov.    Type,  No.  308,  ud.  ^  ,  Coll.  8.  N. 
Rlioa<l8.     Ashcroft,  British  Coluiiibia,  June  5th,  ISJnJ.    Col.  by  S.  N.  R. 

Description, — Size  large,  exceeding  typical  americanus.  Tail 
short,  hardly  equalling  body  without  the  head.  Ears  medium  and 
sparsely  haired.  The  hind  feet  are  small  and  densely  haired  to  the 
distal  half.  Colors  above,  tawny  ash,  inclining  to  fulvous  on  sides 
and  rump  and  darkening  with  an  increase  of  blackish  hairs  along 
the  back.  Upper  third  of  tail  sooty,  the  lower  two-thirds  white  and 
tipped  with  a  pronounced  pencil.  I>ower  parts  a  soft,  clear  white, 
with  basal  half  of  belly  hairs  plumbeous. 

Measurements. — Total  length,  170  mm  ;  tail  vertebrie,  70;  hind 
foot,    20    (average  of  8  adults?— Total,    1G4  ;  tail,    68;  foot,    20). 
Skull — Total  length,  2G ;  basilar  length,  20;  zygomatic  width,  102; 
length  of  nasals,    11*1;  incisor  to  i)ost- palatal  notch,    11;  length  of 
mandible,  14;  greatest  width  of  mandible,  6.8. 

The  nearest  ally  of  this  subspecies  is  probably  >S.  a.  nehraaicensisf  as 
defined  by  Dr.  Mearns,*  from  s|)eciniens  taken  at  Calf  Creek,  Montana, 
from  which  it  differs  in  not  having  dark  well-hairod  ears  and  in  the 
absence  of  white  patches  in  front  of  ears.  With  nrhra.'<censis  it  coin- 
cides in  short  tail,  lar«;er  body,  loii*:  full  jHilage,  hairy  sole,  and  light 
colors  as  contrasted  witii  ttnifrlranni*  of  the  east  and  a ti;ften(S  of  the 
west.  The  Ashcroft  specimens  represent  the  northern  limit  of  a 
Great  Basin  form  of  mncriramis,  whose  habitat  probably  extends  far 

'  liull.  Amir.  Mils.  N.  Jl..  \o\.  11,  Art.  xx.  '^so. 
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into  the  United  States,  at  least  to  southern  Idaho,  western  Washing- 
ton, and  Oregon.  NehnufCfuaiH  represents  that  of  the  weetern  Plains. 
It  is  probable  that  arirmisuE  is  included  in  the  list  of  ^^Hesperomys 
leneopusj**  given  by  Dr.  Merriam  in  N.  American  Fauna,  No.  5, 
from  Idaho,  which  he  states  may  "eventually  merit  separation  into 
two  or  three  subspecies." 

Arteitiisice  was  taken  in  the  open,  semi-arid  foothills  and  lower 
mountain  slopes  around  Ashcroft,  their  burrows  often  being  aiXuated 
on  a  bare  hillside,  a  mile  or  more  from  other  shelter  than  that  afforded 
by  the  scant  growth  of  dwarf  sage,  which  here  nearly  reaches  its 
northernmost  limit  of  existence. 


Note  on  Sitomys  Amekicaxus  Aiuticuh. 

The  series  of  White-footed  Mice  taken  at  Nelson,  in  the  Selkirk 
Mountains,  B.  C'. ,  and  at  Field,  in  the  Rocky  Mountains,  B.  C. ,  at 
elevations  of  from  3,000  to  5,000  feet,  fit  so  well  Dr.  Mearns'  diag- 
nosis (vid.  sup.  cit.)of  *S.  a.  arcticus  from  the  Hudson  Bay  Territory, 
I  feel  almost  assured,  without  the  type  before  me,  that  they  are  the 
same. 

Those  from  Vernon,  a  locality  intermediate  in  its  faunal  characters 
between  those  of  Ashcroft  and  Field,  are  intergrades  between  arte- 
misiCR,  with  its  short  tail  and  light  fulvous  colors,  and  ardimts,  with 
longer  tail  and  dark  mouse- gray  shades.  It  is  reasonable  to  expect 
that  the  vast  l>oreal  regions  of  interior  N.  America,  bounded  on  the 
east  by  Hudson  Bay,  on  the  west  by  the  Cascade  Mountains,  and 
south  by  the  higher  mountain  ridges  which  invade  the  northern 
border  of  the  United  States,  is  tenanted  by  no  other  race  or  species 
of  the  S,  amen/tanuH  type  than  arcticus. 


262  PROCEEDINGS  OF  THE  AOADEMY  OF  [1894. 


DESCBIFTIOHS  OF  EIGHT  NEW  POCKET  MICE  (OENUS  PES0OKATHU8). 

BY    I)U.    C.    HART   MERRIAM. 

Among  the  Pocket  Mice  belonging  to  the  collection  of  the  U.  8. 
Department  of  Agriculture,  now  numbering  upwards  of  1,400  speci- 
mens, are  several  that  have  not  been  named.  Through  the  courtesy 
of  the  Assistant  Secretary'  of  Agriculture,  Dr.  Clias.  W.  Dabnej, 
Jr.,  I  am  enabled  to  publish  the  accompanying  descriptions  and 
illustrations  in  advance  of  their  publication  by  the  Department. 

Respecting  the  eight  forms  here  proposed,  it  may  be  stated  that 
P,  baileyi  is  a  type  very  different  from  any  heretofore  described.  It 
is  a  large  animal  with  a  peculiar  skull,  Which  suggests  affinities  with 
P,  paradoxus  on  one  hand,  and  with  P.  foniiosus  on  the  other, 
though  much  nearer  the  latter  than  the  former.  P,  columbianxM  is 
a  peculiar  local  form  of  the  oUvaeeas  group.  P.  nevadtiisis,  pana- 
minthins,  and  uiexicfunia  are  small  forms  with  much  swollen  mastoids, 
belonging  to  the  flavu}*'lonfjimemhriH  group.  P,  nelsoin\  dephensi, 
and  canescni^  belong  to  the  penicillatus  group  of  the  subgenus 
Chadodipun. 

The  large  series  of  specimens  from  Mexico,  in  the  Department 
collection,  carry  the  range  of  the  genus  southward  over  Sonora  in  the 
west,  and  in  the  east  over  the  states  of  C/hihuahua,  Coahuila, 
Tamaulipas,  Durango,  San  Luis  Potosi,  Zacatecas,  and  the  Valley 
of  Mexico. 

Perognathus  baileyi  sp.  nov.  (Fig.  1). 

Type  from  Magdalena,  Sonora,  Mexico.  No.  J^-^,  ?  ,  ad.,  U.  S. 
Nat.  Museum,  Department  of  Agriculture  Collection.  Collected 
November  3,  1MH9,  by  Vernon  Bailey.    (Original  number  633.) 

McQuurnunitti  (taken  in  flesh). —  Tijpv:  Total  length,  210  mm  ;  tail 
vertebras  122;  hind  foot,  27.  Ear  from  anterior  base,  11  (in  dry 
skin).  Average  measurements  of  >^  s[)ecimen8  from  type  locality: 
Total  length,  215;  tail  vertebrii',  120;  hind  foot,  27. 

Gnu'i'itl   rhardcirrs. — Size  large;  tail  long  and  moderately  Greeted 
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on  distal  half;  pelage  moderately  coarse,  but  no  spines  on  rump  or 
elsewhere;  ears  large;  tragus  higher  than  broad; 
hind  foot  very  large;  skull  unlike  any  known 
species.  P.  huHeyi  is  a  wide  departure  from  the 
previously  known  members  of  the  group.  EX' 
ternally  it  reseiiihles  P.  formmm,  but  its  skull  is  of 
a  different  ty()e,  resembling  that  of  pamdoxiu  in 
!,  height,  solidity,  and  general  form,  but  having 
I,  the  large  audibil  and  mastoid  bullui  of  fonnosus. 

Color. — Upper  paria  drab-hrowo,    abundantly 
]  lined  with  black  hairs;  under  parts  white;  a  pale 
lateral  etrijK;    tail    biculor,    pale    dusky    above, 
white  Iwneath. 

Fig.  1.  P.  balkyi.  (v„„,v,,  ^/.ameffra.— Skull  large,  heavy,  and 
high,  resembling  piimdnxm  in  general  form  and  solidity,  but  with 
much  larger  mastoid  and  audital  bullie,  the  latter  nearly  meeting 
anteriorly  below  baeisphenoid ;  interparietal  squarely  penlagoual, 
broadest  anteriorly,  ratio  of  length  to  breadth  aliout  04.  Total 
length  of  skull  of  ty|>o  specimeu,  29-5;  mastoid  brea<lth,  155; 
baaal  length,  24;  Itaaitar  length  of  hensel,  20-5;  greatest  zygomatic 
breadth  (posteriorly J,  15'5;  length  of  nasals,  11-5. 

Note. — Specimens  have  been  examined  from  Magdalena,  Sonura, 
and  from  New  lUver,  Mammoth,  and  a  point  75  miles  S.  W.  ot 
Tucson,  in  Arizona. 

Fmgnatiiii*  oalnmbUnna  up.  iioi-.  (Fig.  3). 

Type  from  Pasco,  Plains  of  Columbia,  Watthiugton  (on  east  side 
of  Columbia  river,  near  mouth  of  Knuke  river).  No.  S"^,  S ,  yg. 
ad.,  U.  S.  Nat.  Museum,  lK-|)artiiieul  of  Agriculture  Collection. 
Collecte<l  May  il,  1X9],  by  Clurk  I'.  Strealor.  (Original  number 
768.) 

Mfa*>irn»i;,t'  (taken  in  ftcsb).— 'A/;.'-;  Total  length,  187  mm; 
tail  vertebne,  !'(>;  hind  fnot.  "2:!.  V.i\r  from  anterior  base,  9  (in  dry 
skin).  "Average  meii.-uremcnlf  of  1 1  specimens  from  lyjje  locality  : 
Total  length,  1711;  mil  vcrlebnu.  S<(  4;  hind  foot,  22.' 

Gmrrnl  fh<ini'l'-ri. — .Si/.c  hirge;  <-oloralion  pale;  tail  long,  taper- 
ing, rather  scant  hairetl:  imisioirl  ImlliL' much  swollen;   [wlage  soft. 

Cofor. — L'pi)er  |mrts  smoke  gray,  <lurkened  tif  the  l»ack  by  admix- 
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dark  tipped  hairs  and  sometimes  showiDg  an  olivaceouB  tiage ; 
under  parts  and  feet  white;  lateral  stripe  faiot; 
tail  bicolor,  white  below,  dark  above,  but  pale  ou 
proximal  half.  Some  spedmeiiB  have  a  pale  ful- 
vous biiod  along  the  side  of  the  tail  between  the 
dark  upper  side  and  the  white  under  side. 

Craiiiiil  ckarnHiTs. — Skull  large,  and  agreeing 
ill  tile  main  with  other  members  of  the  oUt^arevt 
group,  but  diHering  in  the  large  size  of  the  mastoid 
bullic,  which  are  much  more  swollen  liian  in  any 
of  the  others.  The  audital  bulliu  meet  or  Dearly 
meet  niiteriurly  Iwlow  the  liasisphenoid.  The  in- 
terparietal is  strongly  pmitagonal  and  short  trans- 
versely. 


Parojnathna  neT&deniii  sp.  nov. 


!.  3). 


lype  from  Halleek.  East  Humboldt  Valley,  Nevada.  No.  5-1,828, 
^,ad.,  U.  S.  Nat.  Museum,  Department  of  .Agriculture  Collec- 
tion. Collected  July  4,  1R9S,  by  Vernon  Hailey.  (Original  niim- 
ber  4,070.) 

Measnrfiii.-i,U  (taken  iti  Avshl  —  Ti/pr:  Total  length.  127  mm; 
tail  vertebni?,  7'2;  hinil  fo<it,  19.  Ear  from  anterior  base  7  (in  dry 
skin).  Average  meimurementa  of  24  s|iet'imens  from  type  loeality: 
Total  lenjith,  i;i:i:  tail  vertebra-.  72-4;   hind  foot.  ]f*-7. 

(Imrrnl  ehiiniderf, — Si7«  small;  tail  long;  pel- 
age wiiky;  color  grayish.  Similar  to  7*.  hngi- 
mi-Hif»-U  but  with  shorter  tail,  and  color  grayish 
iui^tead  of  buffj-  ochraceims. 

C"/or.^rp]ier  parts  bufly  gray,  everywhere 
darkenetl  by  an  almndant  admixture  of  fineblack- 
lip|)ed  hairs;  a  dull  bnfTy-uohrai'eous  lateral  stripe 
"which  .spreads  out  ovvr  the  l>elly,  leaving  only  the 
lliroat  an<l  [K>i-toral  refjion  white;  tail  indistinctly 
iiiva-   biii)l<)r,    dark    abov<'    (.hirkest    near   tip),    buffy 

ml  ilriil'il  rliitriii-fri:-'. — Skull  fiiiall.  mastoid  hnllic  large; 


Cynii.il'i 


inter|)arietal  ]«ntngoiial.     Skull  simi^ 

ir  to  lliat  of  /'.  loiiffii 

embris^ 

but  lower  premolar  .l.ri.U'dly  Inrp-r  ll 

nil  last  nioliir,  and  ra 

larger 

than  m  --. 
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^rognathnf  longimembriB  panamintinaB  Hubsp.  nov.  (Fi^.  4). 
Tjpe  from   Perogiiathus  Flat,  Pananiint  Mts.,  Califoniia.      No. 
:k*/^*  ^,  yg.  ad.,  U.  S.  Nat.   Museum,  Dopartnieut  of  Agriculture 
OoIIection.     Collect€<I  April  16,  1H91,  by  Vernon  Bailey.    (Original 
number  2,675.) 

Meajiurements (inken  in  ^esi\\).— Tftpe:  Tot'd\  length,  152  mm;  tail 
vertebne,  83;  hind  foot,  20.  P]ar  from  anterior  base  7  (in  dry  skin). 
-cVverage  measurements  of  29  sjx^cimens  from  type  locmlity:  Total 
lengrth,  143;  tail  vertebne,  7H;  hind  foot,  li»«. 

General  rhfiracterA. — Size  small;  j)elage  silky;  tail  long,  de- 
cidedly  longer  than  hea<l  and  bo<ly;  skull  long  and  slender,  particu- 
larly the  rostrum.     Compared  with  loiKjInirwbn's  the  ground  color 

of  the  upj)er  parts  is  paler  (pale  buffy  ochraceous 
instead  of  i)ale  fulvous),  but  the  upi)er  parts  as  a 
whole  are  darker  from  the  more  liberal  admixture 
of  black- tipped  hairs;  the  ears  are  smaller,  the  hind 
feet  longer,  the  tail  much  longer  and  better  haired; 
the  pelage  longer  and  more  silky. 

Color. — Ground  color  of  upper  parts  pale  ochra- 
(ieous-buff,  everywhere  (except  on  lower  sides)  ob- 
scored  by  black  tipped  hairs;  under  parts  and  feet 
*^-    -*,    l».  pana-   white;    tail  incompletely  bicolor :    dull   ochraceous 
"^^intinug.         below,  dark  al)ove.      Sometimes  the  proximal  half 
^^''^^colored  all  arounrl,  the  <listal  half  only  being  dark  al)ove. 
^-^cr?ii(iZ   rharadern.  —  Skull    similar  to   that  of   Innfjimetnbrix   in 
^   ^^^^'al  characters,   but  much   longer  and    more  slender,   particu- 
^y*    the    rostral    part.     The    pentagonal    interparietal    is    broader 
^^^versely  than    in    [onghnrinhrl,%    and    the    audital    bulhe    meet 
^^f  iorly  in  a  symphysis. 

^^%iiathiit  flavnt  mezioanas  suhsp.  nov.  (FiKo). 

^ype  from  Tlalpam,  Valley  of  Mexico  (Federal  District.)  No. 
^^»7l4,  yg.  ad.,  U.  S.  Nat.  Museum,  Department  of  Agriculture 
^llection.  Collected  December  4,  1S1I2,  by  E.  \\\  Nelson. 
^^tiginal  number  3,97«.) 

^feasnrementii  (taken  mHvi^U}.  —  Tijpt  :  Total  length,  11><  mm;  tail 
^*t;ebra3 ,  55 ;  hind  foot,  17 -5.  Ear  from  anterior  base  6  (in  drv 
^^^).  Average  meiusurmients  of  12  specimens  from  ty|Ki  locality : 
^-^tal  length,   116;   tail  vertebne,  r>.*>-7,  hind  foot,  17*4. 
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iiirtd    nliai-win-g. — Size  small;    niUBtnid   hullw   \nTgit ;   color ' 
t'liligiuous  in  wioter  pvlnge, 

Cotmr. — Winter  ]>ela}re  :    Upper  piirta  fuliginous  or 
(Jusky;  under  parts  anil  feet  wliitt- ;    a  rather  Inrgt , 
putdi   huliiuil    e»<h  enr.  nod  a  hnmti   lateral    stripe 
(rettcliitig  from  side  of  face  t»(  hind  Icgsj  ot-hruccous; 
t&il  imlJBtiiKrtl^v  l>ii-()li)r,  pale  dusky  above,  wliitUli  tx*.- 
I   neatb,     Kuminer  pelage:    Up|)er  piu-lstxtlirReeoiiS  ob- 
rnl  by  the  profiiwi  admixture  iif  Idaek-tipped  hairs. 
Cnininl  fhitawU-m. — Skidl    iis   in    /'.  flamu,   liiit 
FtK.  B.  !■.  nu-si-  miditnl    \m\\ifi   Hppttrnled    iiTileriorly    by    breadth    itf" 

bBBisplienoid, 
pBTo^athai  {ChstodiptiBi  neUoui  np.  ikiv.  (Fie.  id. 

Type  from  Hiieienda  La  Parailu,  San  Luis  Puluei.  Mexico. 
No.  f)0,214.  9  ,  <dd,  U.  H.  Sat.  MiiBeiim,  Department  of  Ak"- 
cullure  Coilectioii.  CoUect^'d  Augunt  HI,  l«i)2.  by  K.  \V.  Nelsoiu 
(Original  Dumber  ;i.:^07.) 

MiiiAiirrmniif  (taken  in  ^enhj. —  Ti/pe:  Total  leii)rth,  190  nitn; 
tail  vertebnf.  1U<') ;  hind  tinA,  24.  Ear  from  autsrior  boee,  8  (in  dry 
skill).  Average  lufiasuremeats  of  14  gpecimpns  from  typa  locality; 
Total  length,  17S;  Uil  vertebrre,  101;  hind  foot,  23. 

f,-M.— Sine  r:ilh.T  sm.ill ;  ears  ratiier  lon^' ;   tail  «f 
medium  h-n^'ili  mid  moiU-nitelv  crested  on  distal 


6V„ 


,  with 


:  hIi.« 


1/  is  ;ui  ofTslioot  from  the 
lype,  friHii  nbidi  it  diti'ers 
i]>eariin(;e  ami  lees  nmrkedly 


ciinrsi! ;    Up|)cr    parts 

um  admixture  of  coarse 
'inter  |m;1hj<c  limT.  anil 
Cmier  piirls  and  feet 
u-kv  above.    lje.'oniiu!r 
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Fir^Mttiii  (CliKtodipiii)  it^phtnti  "p.  nov.  {Fig.  T). 

Type  from  N.  W.  Arm  of  Death  Valley  (Mesquite  Valley), 
California.  No.  ^J,  i ,  ad.,  U.  S.  Nat  Museum,  Department  of 
Agriculture  Collection.  Collected  April  6,  1 891,  by  Frank  ' 
Stephens.     (Origiual  number  '258.) 

MemurenifTitK  (tsken  in  flesh). — Tipi-:  Total  length,  177  mm;  tail 
ver1«bne,  9(i;  biud  foot,  21.  Ear  from  auterior  base,  7-5  (in  dry 
akin).  Average  measurements  of  2  fpecimcne  from  type  locality : 
Total  length,  177;  mil  vertebni;,  95;  hind  foot,  21. 

Oeneral  characters.  —Size  small ;  tail  vertebra-  slightly  longer  than 
head  and  body;  tail  scantily  crested;  ears  medium;  tragus  higher 
than  broad  ;  pelage  rather  soft  ;  no  spines  on  rump  or  elsewhere. 
This  species  is  evidently  a  dwarf  of  the  penieillatiut 
group,  tliougli  the  area  it  iidiabils  is  completely 
i.'vlnted  from  the  range  of  lite  peiiinllatiii  type. 

Ciflor. — Upper  parts  liufly-drab  varying  to  pale 
drnb-brown;  a  rather  large  pale  riug  around  eye; 
under  parts,  feet,  and  fore  legs  white;  no  lateral 
line;  tail  bicolor,  sHghtly  darker  than  back  above 
and  terminally,  white  beneath. 

Cranial  fkiirai-tprs. — Skull  similar  to  that  of  im- 
Ftg.  7.    P.  Rt(>-        IfrniPiliH-,  but  much  smaller  and  flatter,  with  Inter- 
*■    "*'■  parietal  broadly  and  flatly  pentagonal  instead  of 

strap  shaped,  and  audilAl  hullie  more  slender.  In  size  and  general 
form  the  skull  agrees  most  closely  with  arriiuriuii  from  the  middle 
region  of  the  Peninsula  of  Lower  Catiforuia.  It  diflers  from  aren^ 
ariui  in  having  the  rostrum  and  nasals  much  broader  and  the 
audita]  bullee  much  less  swollen. 
Parogiutkni  ICkBtodipai)  intannediDt  osdciosdi  stibsji.  nov. 

Type  from  Jaral,  Coahuila,  Mexico.  No.  51,016,  S  ,  yg.  ad, 
U.  8.  Nat.  Museum,  Department  of  Agriculture  Collectiou.  Col- 
lected January  14,  1h9:^,  by  Clark  1*.  ^treator.  COriginal  num- 
ber 2,567.) 

ifawuremciifs  (taken  in  flesh). — Tiq>'':  Tola!  length,  I^Snmi;  tail 
vertabric,  117  ;  hind  foot,  22.  Ear  from  auterior  lia-e,  X  (in  drj- 
■kin).  Avenige  measun'riieuts  of  2  iipecitnen-i  from  ty]>e  locality: 
ToUl  length,  ]«9;  tail  vertebra-.  111;  hind  foot,  22. 

Oeneral  churwlm:  — Similar  to  iiilmii-'diii^,  but  slightly  larger  and 
much  grayer. 
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Color. — Up[)er  parla  drab-gmy,  plentifully  lined  witli  duHky  oi* 
raedisu  ]>art  of  hack  ttad  over  niiti]);  under  (MrU  and  feel  white; 
lateral  line  olisoU't^ ;  tail  bioolor,  hrovrtii^b  alMve,  Ixxuming  duekys 
disiatly;  white  Iwiienth. 

Oi-ajiial  rharnrlerg. — Skull  similar  to  C.  iuiTJiwdhin  ofrwvinu,  huU 
narrower  anterinrly  (across  maxillary  arms  of  zygomata);  iHter— 
parietal  Itroader  antero- posteriorly ;  itscvnding  hranvhex  nf  pre— 
maxillie  roacliing  )>oslAriorly  beliiud  jiiisals;  froulala  eouaiderahly^ 
narrower  l>ctweeu  orbibi. 


ILLHSTKATIONS. 

(Skulls  nil  enlarged  U.) 

Pig.  1.    I't.',-fi-jn/ilhfw  ftatVfv'.   9-  No.  24,775.     Ty|ie,      Mii|f<laleiia, 
8ouora,  Mexico. 
:  ,W»H.',.'a«»»,  ^,No.  3!l,4r)0.    Type.    Pnwo.  Wnshington. 
niletn'ui,    S,  No.   .')4,5()5.     Halleck,  Nevada   (type 
Icicaility). 
'.  /miifivirjahri»  panawintimui,  S  ,  No.  89,866.    T^pe.   PttiM- 
'(  Mts.,  Calif. 

r,M  „(r.n>.',H,.,    9.  X„,  r>u,7]:i.      Tlniivim,  \"  ill  ley  of 
iico  I  type  liR-itlityi. 
■.  ((■!„> l,»lii,.,.^t  ,.rh,.„l,  9  ,  No-  r)l).i;i4.    Ty]«.     Hudeiida 
!i  I',ir!iil;i,S;iu  !,lli^^  I'otosi.  Mt-xicK 
rh„l;-i;/,.'..)  .i,.phr„^i,    V,  No.  a!),.s74.      N.  W.    ..\rm 
,-:illi  \':itU-y,  Cjilif.  (ty|*  lo.-jility). 
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Seitemfjer  4. 
Mr.  ('Harles  Morris  in  the  chair. 
Twenty-three  persons  present. 


Seitember  11. 

Mr.  Charles  P.  Perot  in  tlie  chair. 

Nineteen  persons  present. 

The  death  of  H.  T.  Cresson,  September  6,  1894,  was  announced. 


Beitemrer  18. 
Mr.  Charlios  Morris  in  the  chair. 
Twenty- five  |)ersons  present. 


Seitember  25. 
Mr.  Charlich  P.  Perot  in  the  chair. 

Twenty-nine  persons  present. 

Papers  under  the  following  titles  were  presented  for  publica- 
tion :  — 

"Descriptions  of  a  New  Subgenus  and  New  Species  of  Arvicoline 
Rodents  from  British  ('olunibia  and  Washington,'*  by  Samuel  N. 
Rhoads. 

**  Recent  Mound  Exploration  in  Ohio,"  by  Clarence   H.  Moore. 

**List  of  the  Diptera  of  Jamaica,  with  Descriptions  of  New 
Species,"  by  Charles  W.  Johnson. 

Observations  on  Biarina  brevirauda. — Dr.  Harrison  Allen 
drew  attention  to  several  structural  features  in  this  aninuil.  The 
lower  jaw  articulates  with  the  skull,  not  only  by  the  tomjxjro- 
mandibular  joint,  but  by  a  sphenoido-mandibular.  The  one  last 
named  was  described  as  being  much  the  larger  and  apparently  more 
important  of  the  two.  The  mandibular  surface  is  placed  on  the  inner 
side  of  the  ascending  ramus,  and  the  sphenoidal  surface  is  situateil  at 
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ihe  base  of  the  pterygoid  process.  It  tbrms  a  deep  recess,  the  mouth 
oi"  wliii'li  is  directeil  outward,  the  bases  of  the  pterygoid  procesaw 
are  convex  aud  opposed  to  oue  another  on  eillier  side  of  ihe  niCBOptery- 
goid  tbssa.  The  otcipital  condyles  are  without divisiou  :  tlie  appear- 
aiive  IB  quite  the  siiuie  as  in  tbe  Cetaccu,  and  suggests  a  situilar 
inechaDisni  of  the  a tl auto-occipital  joint,  uaiiiely,  a  cranium  whicb 
19  deviated  scarcely  at  ull  fruiu  a  bori»iutal  plaue.  The  auterior 
tiTinuIar  ligHnient  of  the  ankle-joint  is  ossifled,  Knd  eonstitutM 
[Utrt  of  the  libia.  The  astnij.'atus  is  nearly  flat  on  proximal 
surface,  aud  tbe  patellar  ti-ocbtea  ie  low  and  wide.  These  two 
cliaract«T¥  prohalil.v  0:1-0 rdiua It: ,  and  establish  Blarina  as  an  animal 
whose  |>o8Kirior  extremity  ie  of  low  specialization,  and  one  which  »ui>- 
porL«  the  trunk  impi-rfectly.  The  abseuee  of  the  pubic  syniphytds 
probably  is  associated  with  the  above  cotidilions.  The  bice[>i>  femorts 
and  gracilis  constitute  oue  muscle,  and  the  two  endoee  the  slender 
seinitendinosus  in  a  manner  sug>rcstive  of  the  tenuissimus  of  Lepiit. 


Tbe  fol), 


vmg  H 


i;  ordered  to  he  printed:- 
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LIST  OF  THE  DIPTEBA  OF  JAMAICA  WITH  DE8CBIPTI0K8 

OF  HEW  SPECIES. 

BY    CHARLICS   W.    JOHNSON. 

This  list  is  based  on  a  collection  made  by  Mr.  \Vm.  J.  Fox  and 
myself,  during  April  and  the  early  part  of  May,  1891.  In  addi- 
tion to  those  collected  and  identified,  I  have  added  all  the  species 
previously  recorded  from  the  Island.  The  latter  are  designated  by 
an  asterisk  (*).  To  Mr.  D.  W.  Coquillett,  Mr.  C.  H.  Tyler  Town- 
send,  and  Mr.  Samuel  Henshaw  I  wish  to  express  my  sincere  thanks 
for  kind  assistance. 

CECIDOMYIDiB. 

One  specimen  resembling  the  genus  Catocha.     Port  Antonio. 

BIBIONIDiE. 
^Pleeia  rufithorax  Walker.  List,  itc,  I,  11«. 

CULICIDiB. 

Cnlez  faioiatui  Fahric-ius,  .Syst.  Antl.,  3H,  13. 
Culex  mosquito  R.  De«v.,  CulicideK,  et<'.,  39<). 

Troublesome  in  the  woods  near  Hope  Bay. 

Culez  8p. 

Port  Antonio. 

TIPULIDiB. 

^Oeranomyia  intermedia  Walker. 

Limnobia  iiitvrmt'dia  Walker,  List,  etc.,  1,  47. 

Four  imperfect  sj>ecimens  of  a  species  Injlougiug  to  this  family 
were  collected  at  Kingston. 

STKATIOMYIDiE. 

Hermetia  illuoens  Linne.     F«>r  rtyimnymy,  see  Osteii-.Saeken,  Cat!.  46. 
Four  specimens,  Port  Antonio. 

'Ozyeera  Liburna  Walker,  List,  etc.,  111.  52.H. 

MaAroiargni  alohidas  Walker. 

Sargtts  alchidas  Walker.  List,  etc.,  Ill,  517. 

Five  $  and  four  9  .      Port    Antonio.      The   male   agrees    with 
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Walker's  d(wriptiou.       As  Imlli  Buxea    were  lakeu    ihu  same  day 
imd   at  Hie  shidb  sjiot,  uion^  ei  pnth  in  ihc  hills  havk  of  Itie  U>wa, 
I  liave  nu  Ooiibt   liiit  lliat  ihoy  urt;  the  saiiiu  a})tKue>i,  tliuufrli   tlie   I 
female  ditlet^  uoiii^idembly  from  the  idaIl>.     The  following  is  a  de-  I 
arription  uf  the  female,  which  han  uot  litwii  tleMirilHMl; —  ' 

licngth  >^  nmi.     Face  and  front  yellowish;  vertex  green:  oral    ' 
margins   lin)wuL<«li:    anti-nim-   reililisli;   uriBtii:  black.     Thiimx   und    ' 
sciitcllum  ;;rcen  ;  u  slender  line  of  yellow  extends  from  the  humeri 
tu  the  base  of  liic  wiugti  (aloii  prisciit  in  the  malttj.      Alulonioii 
much  widiT  than  in  the  male,  hi nish- green,  sccomt  8e;^meQt  concave 
at  lilt!  siiit^  with  a  »^titrul  yellow  spot  at  the  bai<ei  puliiwc'enee  on  the 
posterior  borders  of  the  ^;;mentH  more  prominent  than  in  the  nialeL 
Venter  hliilNh,  the  mnrond  §egnii'Ji1,  and  the  posterior  margin  of  tliv 
tbii'd    and    fourth    narrowly    margiueLl    with   yellow,       Frunt   and 
middle   legs  yellow;  |Kn>t«rii)r  femora  with  onter  half  uf  IIk^   tihiiit    . 
and  tai-i^i  lirowuiah-hluek.  bnee  nf  the  femora  and  basal  half  of  tlie 
tihiic  and  tarsi  yellow.      In  tlic  enlor  of  lti<'  [>i>3terior  1^^  (HX!ura  tiifl 
greatest  ditlerence,  though  tlie  outer  jwrtions  of  the  femora,  tibise, 
and  tarsi  of  the  mate  usv,  noticseably  darki^r. 

•Sugni  Bagoia  Wnlkiir.  IJft,Hh!,.  III.SU. 

'Clitellaria  ancbiaJui  Wulk.T,  t.ist.  He..  lit.  W3 


l,eii.L'tli  i  i  )  ■2\  iimi.  Fniv  :iiid  vnticiil  irianj'le  liliu-k.  sliiiiinf.'. 
Fiifiiil  j.iolMlicniii,-,:  |,n.iiiiji.i,r,  .i.iiiial:  iii.leii(i:r  yellow.  Fai'ets 
of  the  U|.]KT  hiilf  i.C  ill.-  <ye  .loul.lc  llir  siiie  ..f  those  of  llit-  lower. 
-yhor.ix  and  H-uk'Horii  -"'I'lii-li-hlai-k.  ^Iiiiiio}.';  Imtiieri,  iiiid  ii  nar- 
row   liih'    IV lluT,'   I.I   ill.'   ]ia~.'   nf  llii'  wiiiL'^  yellow.      Ahdomeli 

ydl..«.  Willi  ;i  Mii^ill  l.hii'k  MililHiiiiL'ular-|".I  in'  the  renter  of  the 
iimrlh    anil    litili  si-nimil,-    vrLidTyrll.m.      I,.-,  yellow.    |)o*teri..r 

leniova  and  llhi^i'  wiili  ^i  \\u\r  < li:il  haml    iil'  dark    In-own.      Whirrs 

hyalinr.  «lilli.li,  dJM'al  n4l  .■mil.-  t\,uv  v.-iii-. 

One  .-^ixviiiK-ii,    KiiiL:-l<»i. 

TABANID^, 
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*t^Umu  luoidnlui  Walker,  List.  etc..  I,  188. 

*Ttbiinif  niflyeiitrii  Macquart,  Dipt.  Exot ,  1, 1,  141,39.    Walker.  List, etc.,  I, 
180. 

LEPTIDiB. 

*Plieneiii  tibiaUi  Walker,  Dipt.  Saund.,  156,  Tab.  IV,  f.  3., 

"Mr.  Walker  refers  this  genus  to  the  Asilidte;  1  place  it  here  on 
the  authority  of  Mr.  Loew  (in  litt).'' — Osten-Sacken. 
^^^•opila  jamaioeniii  ii.  sp. 

Length,  ^9,4  mm.     Face  and  front  brownish-black.     Antennas 
and  proboscis  reddish;  terminal  style  nearly  three  times  the  length 
of  the  antennae.    Thorax  dull  black  ;  male  with  golden  pubescence; 
humeri  and  scutellum  brownish,  pleurie  grayish,  abdomen  blackish; 
'Bale  with  golden  pubescence ;  a  denuded  specimen  shows  the  basal 
naif  of  the  second  segment  to  be  yellow ;  female  with  a  yellowish 
lateral    line,  slightly  interrupted  at  the  base  of  the  segments;  ovi- 
positor yellow,  tip  brown.      I^egs  yellow,  with  minute  blackish  hairs 
*^o  the  tibi?e  and  tarsi,  yellowish  on  the  femora;  a  preapical  spot  on 
^"6   posterior   femora   and    terminal    joints   of  the   tarsi   blackish. 
Vings  hyaline,  veins  and  stigma  brown. 
^^^n  specimens.  Port  Antonio. 

ASILIDiE. 
I^P^^a^ter  longipei  n.  sp. 

^^^^gth,   9  ,  9  mm.      Face  and  front  grayish ;  a  few  long  yellow 
hairs     above  the  oval  margin;  ocelli   and  |)roboscis  black ;  antenmc 
dart  V^rown.      Dorsum  of  the  thorax  brownisJi,  with  three  longitudi- 
nal ^tack  lines;  the  dorsal  one  gradually  ta})ering  towards  the  pos- 
tenor^  •  lateral   lines  irregular,   widest  on   the  anterior  side  of  the 
gutair^     Pleurse  and  scutellum  grayish.     AMonien  black,  with  thin, 
snort, ^  yellowish  pubescence,  longest  on  the  sides  of  the  last  segments; 
antfer^Qj.  ^^^  posterior  margins  of  tho  segments  grayish,  thus  forming 
^^^Vrhat   obscure    bands.      I^gs    brownish,  coxie    yellowish,  basal 
joint  of  the  front  and  middle  tarsi  (except  the  tip)  light  yellow;  j)os- 
tenor  iggg  double  the  length  of  the  middle  ones,  the  outer  third   of 
^"^  fiemora  greatly  enlarged,  and  the  enlarged  portion  encircled  by 
two    yellow   bands;  tip  of  the   tibiio,   and   ot*  all    the   tarsal   joints 
"Iftckish.      Wings  hyaline,  veins  blackish. 
One  specimen.  Port  Antonio. 
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Fl«iiamm>  indecora  L<kw.  t.'eDtur,,  VU,  13, 

Two  K  peel  mens,  Kiogelon,  April;  Mo  ran  I  Bay,  Ma.v  1 
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CsroCainia 

l.'iphria  UKifniicra  Say,  Juiirn.  Aniri.  XuL  *'i..  I'liilii.,  Ill,  73.  J 

Eight  specimeiia.  Port  Antonio.  The  specimens  cullectefl  differ  J 
from  those  fbunil  iu  the  vtHnity  of  Philadelphia,  iu  being  of  a  more  I 
hlnish-hlack  color,  and  ou  bq  average  somewhat  smaller.  i 

Erax  HaliBini  Walker.  I 

AsirHs  Hiil.i.siis  Walker.  Ijat,  ale.,  Ill,  am.  I 

One  specimen,  Bath  (Mrs,  Swainson).  \ 

•Erai  invarioB  Wnlfcer,  Dipt,  haiitid..  131. 
(hiimaCins  aaoeai  Wnlkpr,  I.iist.  .-ti..  El,  474. 

Ei^'iit  specimens,  Port  Anlonio. 

BOHBYLID.S!. 
Hfperalaaia  pToiarpina  Wit!4lcriiuiin. 

Anthrax  fmser/yiiia  Wi«l..  Aiiss,  Xw.  Ins.,  ].  a.iT. 

fCxoproiopa /iroii^rfiiHH  ticiiintr,  Kriw  d.  Novum  Z.iiil.,  HI,  Abtli.  1.  117, 


nlkrax  KlugiiViyTA.,  .' 
Anthrax  ra/eicens  Wi.lker.  I.mt.  etc.  II 

Two  spetumeiu,  KiDgetoii;  Bath. 


One  si>epimen,  Monnit  \\a\. 

Exoprolopa  parva  I.ih'iv.  Ciniur,,  VI II,  Jii. 

One  S]>ecinu>n,  Kingston. 
*EioproBopa  ignifer  i  Widkert  OsU'n-Sii.ki'ii.  <'uil..  s*. 

"  Wiilker  coiilrnilicti  hinis<-Ii'  al)oiit  tliis  i^pecios ;  in  the  I'ipl. 
Siiiniii.,  piige  Hifi.  lie  places  it  among  the  .■'(>fi'iea  with  two  snh- 
marginal  tvlls  i  later,  he  \m\f  it  in  Wli'ih-niiiiiii's  Diviiiion  I,  I  he 
sjiecies  of  whi<'h  have  three;  sncli  ci'llf-," — Osten-Kackeu.  As  this 
remark  also  a|)plieil  tn  Anllimj-  Uiin'inil-i.  iliia  species  may  also  l)e  a 
trne  A"lhri<.i: 
Eiopiosopa  BubrasciK  W.ilkir. 

Argyramceba  (Edipus  Tiilirii  in--. 
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*Arg7ramcDba  Oideon  Fabridus  Walker ;  List,  etc.,  II,  257.    V*  Var.  ?  abdomen 

all  black.") 

Antkraz  Uteralii  Say. 

Anthrax  Bastardi  Macquart,  Dipt.  Exot.,  II,  1,  60,  13. 

Anthrax  alternata  Say,  var.  lateralis  Say,  Coquillett,  Trans.  Am.  Ent.  Soc., 
XIV.  166. 

Four  specimens,  Kingston. 

Antkraz  Ineifer  Fabricius. 
Anthrax  flumiflamma  Walker,  Dipt.  Sannd.,  184. 

Common  at  Rock  Fort,  near  Kingston. 

Anthrax  trimaouU  Walker.  List,  etc.,  II.  250. 
Exoprosopa  trimacula  (Walker),  Osten-Sacken,  Catl.  87. 

Thirteen  specimens,  Kingston,  Port  Antonio,  and  Annotto  Bay. 

Anthrax  bigradata  Ix>ew,  Centur.,  VIII,  37. 
t Anthrax  albovittata  Macq.,  Dipt.  Exot.,  4,  Suppl.,  113,  90. 

One  specimen,  Kingston. 

•Anthrax  delioatnla  Walker,  List,  etc.,  II,  266. 

•Bombylini  plnmipei  Drury,  Illustr.,  etc.,  II,  Tab.  xxxix,  fig.  3;  Wiedemann, 
Anss.  Zw.  I,  351,  50. 

Oeron  lenilii  Fabricius. 

Bombylius  senilis  Fabr.,  Ent.  System.,  IV,  411,  17;  System.  Antl.,  135,  31. 
(weron  albidipennis,  Loew,  Centur.,  IX,  78  [Coquillett], 
Geron  vitripennis  Loew,  Centur.,  IX,  77  [CmiuillettJ. 

Two  specimens,  Kingston. 

THEREVIDiE. 

Piilooaphala  obtonra  Coquillett,  Can.  Entoni.,  XXV,  220. 
One  specimen,  Kingston  ;  April. 

EMFIDiE. 

^aohydromi  Baeii  Walker. 
Ptatypalpus  Bacis  Walker,  Li.st,  etc..  Ill,  510. 

DOLICHOPODIDiB. 

Piilopna  ehryioprafini  I.rf)ew,  Ncue  Beitr.,  VIII,  87:  MonoKr.  II,  258. 
Psilopus  chrysoprasia  Walker,  List,  etc.,  Ill,  6-16  [Um?w]. 

Three  specimens,  Kingston  ;  common,  Port  Antonio. 

Piilopna  jnenndui  Lo<?\v.  Ncuf  Ii«itr.,  VIII.  m7:  MoiidKr.  II,  2.'>h. 
Psilopus  stpho  Macquart,  Dipt.  Kv<»t..  II.  2.  110,  Tab.  21,  f.  1  [Loew]. 

Four  specimen-s,  Kin^rston  ;   Port  Antonio. 
*Piilopai  inavium  Walker.  List,  etc.,  III.  tMs. 
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SYRPHIDJE. 


-Sjrpltnt  antipathBi  Wiilkcr,  Linl.  i-tc.,  Ill,  58B, 
HeiDgTftpta  aToitera  I^ipn, 
Mrsoi;i-,imm.i  mtiffra  Lopw,  Ceutur..  VI,  sa. 
C^miiion.  Kingston  ;  Port  Anbinio. 

HeioKTRpti  (abftnnnlftU  Uww, 

l/esi-frramilla  arcifcra  Lnew,  Centur.,  VI,  1H. 

Eleven  speoimene,  Kingsluii  ;  PurL  AnLci 

Hciograpta  pisatlogutar  Lww. 

.V«-joe-'u..,mu/.«;,-iAi<flJ/r/-|,iii-w,  (."wiitnr..  VI, 

Four  speeim(tiiB,  Porl  Antoiiiu. 

Xctograpu  laoiniaia  l.itFw  i 
.itcsiii;i''"'i""t  Ianii0>sa  \Mrit.  I.'piiliir.,  VI.  SO, 
Oue  epedmen.  Port  AntoDio. 

Bueha  claTaU  Fabriciiu. 


pix  specii 
Bncoha  latiusoula 


iaiis  ThaniDon,   Gugi-u.  Biw,  Im.,  .'MU, 
imeelioidei  Bigiit,  Ann.  Suu.  Ent.  Fr..  IKSit,  831). 
lens,  Rot-k  Fort,  near  Kingston. 


,     Kill.'SlOL 


One  s|H!Ciiii 
Voluoella  pallens  Wii  lUiiunii,  An-- 

Onu  sjiecinit'd.  Port  .\ntiniii) 
Tolucella  obeia  1':i1inriii>, 


Voluoslla  iTemnooerai  purpur 
Eristalu  vinetarum  r:il<ii<  '\\i- 
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albifroni  Wiedemann,  Auhk.  Zw.  InH.,  II,  180. 

Erisialis  albiceps  Macquart,  Dipt.  Exot.,  II,  51). 
Eris talis  seniculus  I^oew,  Contur.,  VI,  63. 

Common,  Port  Antonio. 

Eriitalii  atrimanui  Iak>w,  ( Vntur.,  VI,  62. 
Two  specimens,  Port  Antonio. 

*£mtalii  Uteralii  Walker.  Linn.  Tmns.,  XVII,  347,  42.     Walker,  List,  etc.. 
Ill,  622. 

Heroptila  oinota  Drury. 

^fusca  cincta  Dniry,  Ins.,  I,  109,  Tab.  XLV,  f.  6. 

Syrphus  pin^uis  Fabriciiis,  Syst.  Ent.,  763,  6;  Ent.  Sygt.,  IV,  282,  16. 
AWj/<i/i5/>/>i.e///5  FabriciuH,  Syst.  Antl.,  233.  6;  Wiedemann,  Auss.  Zw.  Ins., 
II.  103,  61. 

Milesia  ania  Walker,  List,  ete..  Ill,  564. 

Common,  Port  Antonio. 

Ceria  Daphnnui  Walker,  List,  etc..  Ill,  537. 

Three  specimens,  Kingston  ;  Port  Antonio. 

(ESTBID^. 

*Oastropliilui  peoorum  Fahricius. 

** Europe,  and  according  to  Walker,  Jamaica"  (Osten-Sacken). 

FHASIIDiE. 

*Trieliopoda  pennipei  Fabriciiis.    Townsend,  Entom.  News,  IV,  70. 

Musca  pmnipcs  Fabr.,  Ent.  Syst.,  IV.  348,  149. 
Diclya  pennipvs  Wied.,  Auss.  Zw.,  II,  274.  9. 

OCYPTEKIDiE. 

Oejptera  Dotadaa  Walker,  List,  etc.,  IV,  694. 
Two  specimens,  Port  Antonio. 

TACHINIDiB. 

Piendohyitrioia  ezilis  Towns4>nd.  Entom.  News.  Ill,  146. 
Cinchona  (Cockerel!),  Bath  (Mrs.  Swainson). 

Jarinia  amethyitina  Macquart,  Dipt.  Kxot  .  II,  3,  42.  9;  Tab.  III.  f.  7. 
Common,  Port  Antonio. 

*Jiiriaia  baiilii  Walker.  List.  et<-.,  IV,  713. 
*Jiiri]iia  epilenoa  Walker.  List,  etc..  IV.  716. 

Blepliaiipesa  nigrisqaamis  Townsi^id.  Entom.  News,  III,  80. 

Three  specimens,  Port  Antonio  (Portland).     Bath.    (Mrs.  Swain- 
son.) 
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'BlepbirlpeH  brevlT«nM)  Wi^dcmaiiu. 

T,>.hi,w  hn-.-ivrulrh  WM.,  An»i.  Zw..  11.  KBT;  Wnlkcr,  Liai,  • 
'Bltpbaripein  tp.  Tnwnsend,  Juum.  lust.  Jsinnida.  I.  314. 
*Belvo*ia  bioiaoU  Rub.  Dear..  Mj-od..  103. 

Stnamclofyia  bitincla  Msi-iiUBrt,  Hist.  N'»l.  Dipt..  II,  HZ, 

Bflvosia  bi/aiciaia  Fulir..  Oi)Teii.liiKl[en.  CWl.,  ISa. 

H'iUis/onia  biciucla  Brauur  and  BergeUBtHinni.  Uuiio.  Nchix..  II, 

KiogetoD  (T.  D.  A.  Coidterell). 


'Eotainomyli  basirnlrt  Walker,  List,  e^ 


.  IV,  Tyn. 


Elkohipalpas  mMrMsn  WieUenisnn. 

TUchina  macmcera  Wind.,  Anas.  Zw.,  IL  «tO, 
Cuphocera  niactxitera  Seliinar.  Novan,  ICW, 
Port  AotoDio  (Portland). 

Ooaia  pallsni  Winlctnitiiii.  Ausi.  Zw,.  II,  3«1. 

<;o»fu  aiigasla  Macq..  Dipt.  Eiot..  II,  3,  M,  t'l-  6,  T.  A. 
(7i>nia  lineala  Mawi.,  Dipt.  Eiot..  Snppl.,  IV;  lt«. 
Gania  chiltHsis  Klucq..  (variety).  Dipt,  Exot,.  II,  3,  50, 
Common,  Port  Antonio. 

Taobina  hirta  Dmrj-. 

Mfiifo  liiila  Dniry.  Ii.-,.  Il»,  Tub.  X  I.V.  f,  4, 
*Ezari»t«  lagan  Tuwiiu-nd.  K»t,  N<.'n»,  U.  150;  ,luuni.  Inst,  JamHiva.  I.  814 
"Mandevillc.     Bred  ftoni  a  red  HalesidutA"  (E,  S.  Pantou). 
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■^^.  IV,  7!B, 


0. 

1 


■Eiorlita  (Haaloera' 

ri  „.' 

Hlk.r 

1   TowQwud.  Journ 
.  I.i-l.i-t.'.,  I\',  770. 

■'" 

,,,  J«mfti™,  I 

,315, 

-Wntopla  Xyobns  Wi 

Anisia  Vanderwiilpi 
One  s[)eniiicti,  1 

•!«" 

\jituiiio  (Fot'tlatK 

in 

'1). 

April. 

•Maiioera  protoparoi 
Bred  from  larva 

,.f  1 

..i^n.l.  ,li.iiru.  liiM. 
'rirtiiii>i iTe  laiiviirt. 

,iii>i 

mit'ii.  1,  70, 
'.     KingHtoi 

uCC 

.Krkerell; 

,T..ltrn.  lii,.1..luiimt. 
DEXID.*!. 

,  ;)iri. 

KirgTu'iuJ-ily' 

in. 

*Deiia  Thorns  Wi,,i 

,,    All,-.    Zw,    11,  :i 

7,1 : 

.ri.niuir»   (\V> 

>iki:r. 

.  l,i, 

.1.    IV 

•8ar<jode»ift  sternodontia  1 

l!i""uil"iri-„.,i;ii„, 

,...., 

„„,„,,.„,, 

*■   ■    1 

SARCOPHAGID^. 

Sarcophagi  incerla  v 

i'^llk,., 

,-.  Ii„,i   s,ii,i,l    :!■. 
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Sftroopliaga  ip.,  Townsend,  Jonrn.  Inst.  Jamaica,  I,  315. 

Kingston. 

Sftroopliagiila  ip.,  Townsend,  Joum.  Inst.  Jamaica,  I.  316. 
KiDg8ton,  July  10. 

Sareophilodei  ip.,  Townsend,  Joum.  Inst.  Jamaica,  I,  316;  Moneague. 
Fhriiiopoda  ip.,  Townsend,  Joum.  Inst.  Jamaica,  I,  315;  Bath. 

Bath  ;  bred  from  a  snail. 

MUSCIDiE. 
Matoa  builarii  Macquart,  Dipt.  Exot.,  II,  3, 153,  8;  Walker,  List,  etc.,  IV,  001. 

Common,  Kingston. 

Luoilia  ip. 

Com  mom,  Port  Antonio. 

Compioajia  maoellaria  Fabricius. 

Musca  macellaria  Fabr.,  Syst.  Ent.,  770;  Ent.  Syst.,  IV,  319. 
Lucilia  macellaria  Macquart.  Dipt.  Exot..  II,  3,  147,  pi.  17,  f.  9. 
Lucilia  hominivorax  Coquerel.  Ann.  8oc.  Ent.,  1858,  173,  Tab.  IV,  f.  2. 
For  synonymy  sec  Williston.  Albatross  Explor.,  Proc.  U.  S.  Nat.  Mus.,  XII, 
203. 

Common,  Kingston.  According  to  Lynch- Arribalzaga  and  Dr. 
Williston,  twenty-seven  specific  names  have  been  applied  to  this 
species. 

*Omiia  punctata  K.  Desv.,  Myod.,  428. 

Ochromyia  f>u*uiata  Macq..  Hist.  Nat.  Dipt.,  II,  250,  3. 

SCIOMYZIDiE. 

Tetanooera  ipinieornii  Loew,  C'entur.,  VI,  86. 
Three  specimens.  Port  Antonio. 

•flepedon  maoropui  Walker,  List,  etc.,  IV,  1078;  Lw.  Monogr.  I,  125. 

MICBOFEZIDiE. 

Calobata  laseiva  Fabricius. 

jlfusca  laseiva  Fabr.,  Ent.  Syst..  Suppl.,  o74.  111. 

Calobata  albimana  Macquart.  Dipt.  Exot..  II,  3,  245:  Fab..  33,  f.  3. 

Calobata  valida  Walker.  Dipt.  Saund..  39(). 

Calobata  ruficths  (lucrin.  Icoii<)«r..  etc..  111.  .'>.'>3.  Tab.  103,  fij;.  7. 

Tcenioptera  tnrittata  Macq..  Hist.  Nat.  Dipt..  II,  491,  Tab.  XX,  f.  9. 

r Calobata  aloa  Walker,  List.   etc..  IV.  10.->:i. 

Six  specimens,  Port  Antonio. 

Calobata  faioiata  Fabricius. 

Musca  fascial  a  Fabr.,  Systeiu.  Ent..  7H1,  43. 

Three  specimens,  Port  Antonio;  Kingston. 

Calobata  pleuritioa  n.  sp. 

Length,    7  mm.,   $  9  •       Face,    front,    vertex,   and  occiput  red; 


ritOCKBDINQS  tl 
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uUiut  »evea  promiuent  teUe  along  thu  vertical  angle  ;  antennie  yel- 
low, aristiu  lilack;  ocelli  nnd  tip  itf  tlie  pmboscis  Mack.  Thorax 
nriil  sciitclluni  shining  Mue-hlack;  pleurit  and  a  dor^l  line,  or  spot) 
on  the  front  of  the  thorax,  red;  wutollum  beaiiug  two  promiuent 
setic.  AMomen  black;  terminal  segment  and  ovipoeitor  shining 
blue- black.  Venter  yellow.  Lega  yellow,  with  miniile  black 
hairs ;  outer  third  ul'  tli<i  femora,  and  the  entire  tibiie  of  the  fnmt 
legs,  black  ;  front  tarsi  white,  terminal  joints  brown.  Wings  with 
a  uniform  browniith  tinge. 

Upwards   of  thirty    specimens,   Port    Antonio,    April.      Many  of 
the  9]>eciniens  collec(e<l  are  immature. 

HieropeiH  prodnota  WalltiTf  l.int,  cii'.,  IV,  IKM. 

One  s{)ecimen,  Purt  Auljuiio.      Agrees  fairly  well  with  Walker's 
description,  but  the  specimen  is  immature. 

ORTALIOJG. 
Enxeata  MiaonB  rnUrirtuii. 

iViitra  aitniMiir  I''ntir..  Kiit.  8>«t(^..  IV,  OM.  im. 
Tr/iki-ilis  attni,n.r  ¥»,\n..  SjulMii.  Anll„«»,  IH. 

Orlalh  annona-  WW..  Anm.  Kw.,  II.  *U3. 

Amri/iiisa  annoHir  Hi^hinnr,  Ni)Vani,  3H3. 

l/rofiMora  i/Hailrn'itliUa  Maeq.,  HUl.  Nut.  Dipt,,  11,  4M  [Lw.]. 

Common,  Port  Antonio.     This  and  the  twii  following  species  were 

U!-unlly  found  in  tlie  rrtioked  corolla  of  a  large  Aritlnhirh'm  {'!). 
EuxeBta  ooitalU  J'ulirii'iiis. 


(  hie  S|)eci( 
Euxesta  ap. 


TEYPETID.ffi. 


Trypeta  iTephritisi  fucata 
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Trypeti  (Vrophora)  ayaU  Walker,  List,  etc.,  IV,  1()20. 

[Doubtful  whether  it  belongs  to  Trypetidi^  or  Ortalidaj,   Ix)ew.] 
*'It  is  a  small  Ortalid."— Osteu-Sacken. 

•XTypeto  Dinia  Walker,  List,  et<-.,  IV,  1040. 

[Perhaps  allied  to  Trypeta  (Jfexarhceta)  exhnia  Wied.,  or,  perhaps, 
a  bad  description  of  a  variety  of  this  species,  I^oew]. 


Ooreiia  Walker,  List,  etc.,  IV,  1()1«. 
[Arrotoxa Loew].— Osteii-Sacken. 

SAPKOMYZID^. 

LauxanU  albovittata  Loew,  Ceiitur.,  II,  79. 
Three  specimens.  Port  Antonio. 

Pl^yte^nna  variegata  Iahjw. 
f-fiti.tania  variegata  I..oew,  (Vntiir..  1,8:^. 

^niinon,  Port  Antonio. 

EPHYDRIDiB. 

<>«^era  exenlpta  Loew.  MonoRr..  I,  160. 
*<^ur  specimens,  Kingston;  Port  Antonio. 

HIPPOBOSCIDiB. 

^Iferaia  propinqua  Walker,  List.  etc..  IV,  1141. 

^^^oinyia  erythrooephala  lA'ach,  Kprob.    Ins.,  13.  3,  Tab.  xxvii,  f.  4-t$. 
Walker,  List,  etc.,  IV,  11 13. 

^^"^thomyia  falvifroni  Walker,  List,  etc.,  IV,  111.5. 

^^"^thomyia  nnioolor  Walker,  I.e.,  1144. 

^^"^thomyla  vioina  Walker,  1.  c,  1144. 

NYCTERIBIDiE. 

*8to©bla  vetpertilionii  Fabricins.     Walker.  List,  IV,  114(J. 

m^Pofjosca  vespertilionis  Fabr.,  Syst.  Aiitl..  339.  0. 

\r^^^<^  avium  Macq.,  Dipt.  Kxot..  'w   Suppl  .  127,  2  (i»n  pigeons  and  parrcjts), 

^    ^^'^/a  U'iedemanni  Kolenati.  Home  Soc.  Knt.  Ross.  II.  m.  Tab.  xv.  f.  3fi. 
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DESCRIPTIONS  OF  A  NEW  SUBGENUS  ANB  NEW  SPECIES  OF  ABTIOO- 
LINE  RODENTS  FROM  BRITISH  COLUMBIA  AND  WA8SIN0T0N. 

BY   SAMUEL   N.    RHOADS. 

Tetramerodon*  subgeo.  nov. 
Type  AfZ'icola  (  Tetramerodoti)  feiratnertis  Rhoads,  sp.  uov.,  Vietoria,  B.  C. 

Subgeneric  characters, — Dentition  as  in  the  subgenus  Myn&mes 
Rafinesque*  as  restricted  by  Dr.  Coues  (Mon.  N.  Araer.  Rodentia, 
1877,  p.  153),  but  differing  therefrom  in  the  middle  upper  molar 
lacking  a  postero-interual  trianglar  loop.  This  tooth  is  composed  of 
an  anterior  loop,  a  closed  an tero- exterior  triangle,  a  closed  median 
inner  triangle,  and  a  postero-exterior  triangle.  Other  characters 
as  in  Mynomes,     See,  below,  dentition  of  A,  borealis,  Fig.  1. 

This  section  of  the  genus  Arvicola  includes  a  larger  number  of 
species  than  any  other,  whereas  typical  Mynomes  is  restricted  to  very 
few.  Among  those  which  class  under  Tetramerodon  may  be  men- 
tioned A,  xanthognathuSy  chroiorrhinHs,  borealis,  longicaudtiSf  cUticoluSy 
mogollonensis,  nwrdax,  nanus,  marropiis,  pauperrimus,  tawnsendiy 
tetraments  (1.  c. ),  edux,  phwus,  and  operartus. 

Of  Mynomes  we  have  A,  pen  nsy  I  van  ions,  terrcenovof,  aztecuSy  and 
dnimmondil  f 

Prof.  Baird  characteri 7xh1  the  subgenus  Hetniotomys  (^  Myonomes 
of  Couch)  a?*  having  the  middle  "upper  molar  with  five  closed  tri- 
angles, the  last  two  sometimes  subconflueut,"  taking  no  notice  of 
the  species  then  known,  as  edax,  townsendi,  xanthognathus^  and 
boreal  is,  in  which,  to  a  greater  or  less  degree,  the  posterior  triangle 
shows  no  indication  of  the  subdivision  seen  in  .4.  pemuaylvaniciiB.  The 
four-triangled  8|>ecie8  greatly  outnumber  those  which  possess  five, 
and  it  is  fully  in  acconl  with  the  svstem  that  thov  should  be  either 
separated  subgenerically  from  Mynomes  or  that  this  subgenus  be 
characterized. 


*  From   Ttttdint'i ('s       tour-partvcl.  uini  Ot/ous      tooth. 

^  Dr.  (V)urs*  nasuun  tor  (hauKinK  Kalint'.s<iU<''s  uriKiiml  siK'HiiiK  to  MyoMomrs 
•div  insutlicii'iil.     It'  rotuiii<><l  ut  all,  it  must  n*Diuiii  J/ynowcs. 
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If  the  latter  course  he  adopted,  we  still  have  an  inexact  diagnosis 
to  accommodate  the  three  or  four  exceptional  species  which  develop 
the  fifth  triangle,  and  the  name  Mynomes,  based  by  Rafinesque  on  a 
five-triangled  species,  becomes  inapplicable.  On  this  account,  it 
seems  to  me  quite  consistent  with  the  exact  subdivision  of  the  other 
members  of  the  genus  Arvicola,  as  well  as  necessary,  that  the  sub- 
genus Tetramerodon  be  adopted. 

Arrioola  (Tetramerodon)  tetramemi  sp.  nov.  Type  Xu.  327,  ad..  $ ,  Coll.  of 
S.  N.  Rhoods,  Beatron  Hill  Park, Victoria,  British  Columbia,  May  19,  1892. 
Coll.  by  S.  N.  R. 

Description, — Size  medium,  about  the  same  as  A,  peimgylvanicuA, 
Tail  rather  long.  Color  above,  grizzled  blackis^h-brown,  beneath 
clear  ash.  Feet  grayish-brown.  Tail  bicolor,  matching  corre- 
sponding surfaces  of  body,  well -haired  and  penicillate. 

Dentition  as  in  Mynovi&n,  but  lacking  the  posterior  fifth  section 
of  middle  upper  molar,  typical  of  that  subgenus. 

MetuuremetUs  (of  type). — Total  lengtb,  170  mm;  tail  vertebrae, 
50;  hind  foot,  28.  Average  of  five  adults— Total,  175;  tail,  48; 
foot,  22.  Skull — Total  length,  26*5;  basilar  length,  24;  zygomatic 
breadth,  15;  length  of  nasals,  7*5;  incisors  to  post- palatal  notch, 
14 '2;  interorbital  constriction,  3*4;  length  of  mandible,  16  ;  width 
of  mandible,  8*5. 

Ten  specimens  of  this  species  were  taken  in  the  suburbs  of  Vic- 
toria, in  the  dry,  grassy  woods  of  Beacon  Hill  Park,  overlooking  the 
Strait  of  Fuca. 

They  most  nearly  resemble  toivni<endl  from  Puget  Sound  in  essen- 
tial characters.  Compared  with  towHuendl  the  Victoria  voles  may 
be  readily  distinguished  by  their  much  smaller  size,  blacker  colora- 
tion above,  the  greater  relative  width  of  the  interorbital  region,  the 
supraorbital  ridges  never  meeting  medially  as  in  old  townxendl,  and 
the  posterior  margins  of  the  frontals  being  rounded  and  but  slightly 
encroaching  upon  the  parietals.  This  species  differs  essentially  from 
A.  oceidentalis  and  A.  calif ornicus  as  defined  by  Baird  in  its  lack  of 
red  or  yellow  tints.  From  .4.  montanun  Peale  (fide  Jiaird)  tetnnnenis 
differs  in  the  greater  relative  length  l)etween  the  upper  molars  and 
incisors,  also  in  the  posterior  up[)er  molar  having  four  outer,  salient 
angles  instead  of  three.  Prof  Baird  states  there  is  a  great  similarity 
between  the  colors  of  iiwntunns  and  ednx  and  that  the  former  is 
grayer  than  tawHuendi,     In  tetrameru.i  the  colors  are  much  darker. 
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Evotomyi  pygmaBUi  sp.  nov.     Type  No.  247,  ad.   9>  ^^^'  ^^  3*  ^'  Rhoada, 
mouth  of  Nisqually  River,  Pierce  Co.,  Washington.    VaA.  by  8.  N.  R. 

Description, — Size  smallest  of  any  described  species  of  the  genus. 
Color  above  a  rusty  gray,  lighter  than  gapperi,  darkest  along  the 
top  of  head  and  back  ;  sides  and  belly  muddy  ash-gray.  Margins 
of  ears  and  upper  third  of  tail  sooty.  Feet  light  gray.  Skull  short 
and  wide,  with  relatively  wide  and  flaring  zygoma  and  brain  case 
and  broad  interorbital  region.  The  audital  buUie  are  very  much  in- 
Hated,  spheroidal,  separated  medially  by  less  than  1  mm.,  their  greatest 
transverse  diameter  being  only  1  mm.  less  than  the  longitudinal. 
The  dentition  is  intermediate  between  that  of  E,  occidsntalis  and  E, 
califomiciu*,  with  the  anterior  lower  molar  of  californiem  and  the 
posterior  upper  molar  of  occidentalis.  In  the  latter  case,  however, 
the  two  anterior  lateral  triangles  are  completely  closed  in  pygmcBus, 
the  second  not  connecting  with  the  third  as  figured  by  Dr.  Merriam' 
for  occidentalis.     The  nasals  do  not  reach  the  posterior  points  of  the 

premaxillaries  by  U  mm. 

Measurements, —  TotaX  length,  120  mm;  tail  vertebra^  34;  hind 
foot,  .16.  Skull — Total  length,  21;  basilar  length,  18 '4;  zygomatic 
width,  1 2 ;  length  of  nasals,  6 ;  incisors  to  post-palatal  notch,  9 ; 
interorbital  constriction,  4*1  ;  length  of  mandible,  12. 

The  single  specimen  on  which  I  have  based  the  above  diagnosis  is 
the  only  one  of  the  genus  secured  by  me  in  the  Pacific  coast  district  of 
the  northwest.  It  wa.s  captured  under  a  log  in  the  dense  spruce 
forest  which  covers  the  bluff*  overlooking  Puget  Sound,  at  the 
mouth  of  the  Nisqually  River.  It  i«  fully  adult,  with  well-worn 
teeth.  This  species  may  be  known  externally  from  its  nearest  geo- 
graphic congeners  by  its  small  size.  In  color  it  is  much  lighter  than 
occidentalis,  and  (from  the  description)  even  paler  than  califomietis, 

Evotomyi  gapperi  laturatut  suhsp.  nov.    Ty])e  No.  483,  ad.  9*  ^'ol^*  *>f  ^*  ^'* 
RluMids.  Nel«on,  British  (k)luinbiii,  Aug.  17,  18ftl>.    Col.  by  8.  N.  R. 

Description. — Size  and  proportions  of  E.  gapperi,  but  much 
darker,  the  **  red"  of  hack  being  dark  chestnut,  the  sides  and  belly 
dark  grayish- pi unil>eous  without  ochracoous  tints  of  gapperi.  The 
upper  half  of  tail  sooty  black,  strongly  defined  against  gray  of 
lower  half.  Compared  with  that  of  gapperi,  the  skull  is  relatively 
narrower,  the  luu^als  longer,  the  nasal  ])remaxillary  processes  reach- 

^  N.  \mvx.  Fail..  No.  4,  Plate  II,  Figs.  1  and  2. 
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in.^  considerably  behind  base  of  uasals;  the  audital  bulhe  are  also 
rrower,  elongate,  and  depressed. 

The  dentition  does  not  differ  from  that  of  gapperi,  hut  the  other 
Izi^fcnicters  of  the  skull  of  type,  as  above  defined,  .show  such   con- 
i<i«rable  differences  from  gapperl  of  eastern  Canada  that  the  ques- 
of  its  specific  value  is  yet  an  open  one. 
^lea^uremeiUs, — Total  length,  141   mm;  tail  vertehnv,  41  ;  hind 
:,  19.     Skull— Total  length,  23*8;  zygomatic  width,  121 ;  length 
nasals,  6*5;  incisors  to  post- palatal   notch,  10;  interorhital  con- 
tction,  4*2;  length  of  mandible,  18*2;  width  of  mandible,  (v2. 
One  female  (the  type)   was  trapped  on   the  banks  of   a   small 
8t:reatn  flowing  into  Kootenai  Lake,  in  the  town  limits  of  Nelson,  in 
tHe  Selkirk  Mountains.    Two  others  were  taken  in  the  llockv  Moun- 
^-^^'M,  at  Field,  on  the  banks  of  the  Kicking  Horse  River. 

-Evotomys  \_(japperi']  dawsoiii  Merriam,  the  west  Arctic  representa- 
*^^j  differs  from  saturatiis  in  the  opjwsite  light  phase  of  coloration,  a 
r*^^allel  case  to  that  exhibited  bv  the  Hudsonian  Chickadees,  Pania 
^*f<tsonicuB,  P.  h,  doneyi,  and  P,  h.  columlnaims. 

Notes  on  Boreal  Arvicolas  of  Uncertain  Statis. 

'^^^"^^cola  borealil  Richardson.    Rich.,  Zool.  Jimr.,  No.  1*^,  1H2S,  517;  Faun.  Bor. 
Amer.,  I,  1829.  127.     And.  and  Bach..  (^i:id.  N.  Aincr.  ISTvl,  l:U. 

^ioce  the  publication  of  the  Monograph  of  North  American    Ko- 
^'^tia^  this  species  has  been  classed,  on  the  authority  of  Dr.  Cones, 


^  Subspecies  of  Arvicola  pennmjlvanicHi*.     Several  s[)ecimens  from 

^     txiaterial  examined    by   Dr.    Cones   in   the   preparation  of  his 

^Hoj^raph  of  the  Arvicolinie  were  subsequently  presented  to  the 

^^^^deray  of  Natural  Sciences.     Among  them  I  find  two  skins  with 

^ lis  and  one  specimen  in  alcohol  enumerated  in  Dr.  Coues'   tabu- 

^5^^    ^^  ^^  Arctic  Arvicolas,    which,    atler    a    careful    study    of 

^Onrdson's  two  descriptions  of  A.  boreitlln,  I  am  convinced  should 

^^ferred  to  that  species.      The  characters  exhibited  by  these  s|)eci- 

.     ^n^  are  those  of  an  animal  quite  distinct  from  pfnn.ii/lr^im'cns  and 

^tiiy  restoring  horealu  to  the  full  s[)ecifi(*  rank  originally  given  it. 

Audubon  and  Bachman  (.sup.  cit. )  have  clearly  restate*!  the  ex- 

^^al  characters  of  this  vole  from   a   personal  examination  of  Kich- 

^^^n's  types. 

^ts  cranial  characters  remain  undefined,  and  inav  be  described   as 
*^»  W :- 
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ArviooU  boratlii.  Toimlypv.  No.  l.oon.  ad.  9.  Coil,  of  Aod.  K»t.  Sel.,  Phil*. 
(No.  8,«I3.  Sm.  liiM. ;  vid.Cooeii,  N.  A.  Rod.,  p.  2M,  t.  li).  Fort  Andenon. 
North  of  Orent  Benr  I^ke  (nodate),  R.  McFarlane,  Collector. 

5;t((f^ —Remarkably  EDgular, 
>  shallow  and  flattened,  its  aoterior 
jugal  breadth  exceeding  the  equa- 
mosal,  much  as  ia  Synaptontifi, 
Posterior  ende  of  frontab  pro- 
duced iu  a  long,  slender,  strop- 
shaped  process,  be^oniDg  just  be- 
hind the  interorbital  constriction, 
between  the  projecting  aDt«iior 
comers  of  the  squamosal  bones 
"  b  r        0,1^  terminating  in  a  dove-t«Ied 

FiK.   I,    skvill  and  molar  teeih  of   process  between  the  acutely  poiot- 
.  ivuoa   "rf-a  ij    ifi^         .  .  ,  „   cd  «nd  extended  anterior  comors 

a.  tJppor  profllp  of  craniiiin.'   fi.  Left 
mandibular  scrirs.      f.  Uft  mniillaiT     of    the     parietats.         IntOTOrbital 

"■"w.  conatriction  narrow,  acutely  com- 

pressed, itf  siiigl*"  median  ridfre  depressed  below  the  frontal  plane. 
Aiidital  biilhc  Kuhtriangular,  deprei^ed,  long  and  narrow.  Denti- 
tion as  given  (1.  c.  J  for  the  subgenus  Telramerodoii,  of  which,  with 
A.  xanthognalhits  iind  A.  chrolorrhiniix,  it  forms  a  typical  represen- 
tative in  the  lack  of  any  attempt  at  a  posterior  inner  told,  or  angle, 
in  the  middle  upper  molar.  The  anterior  trefoil  of  the  first  lower 
molar  is  leas  deeply  indented  than  in  any  Arvieola  I  have  examined. 
The  raHiidihles  present  no  (leculiar  characters.  An  incipient  groove 
can  lie  detected,  almost  evenly  dividing  the  face  of  each  upper  in- 


Arrioola  drammotidi  Ami.  and  B 

Five  ajjecimens  of  meadow 

Hache,  B.  C,  and  two  from 

at  Field,  B.  C,  1  had  pre\ 


mice,  three  taken  on  the  nhores  of  Lac  La 
the  valley  of  the  Kicking  Horse  River, 
imialy  dexcribed  in  manuscript  aB  new, 


under  the  name  Arrivnln  {^^f>|ltmHC»)  mii-rucephulii'. 

The  dt«i-ription  of  .1.  dnunmoiitll  (Aud.  and  Bach.,  Quad.  X. 
.\nicr..  1854.  Hid)  1  have  since  found  to  corre.ijKind  !<o  cloflely  in 
everv  parlicnliir  willi  the  cliAruclers  of  these  ^|ie<'iniens,  it  seems  ftr 
preferable  tn  iiutke  tlicrn  the  basis  of  ii  fidl  reiiitoration  of  drum' 
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ndito  A  place  in  nomenclature.  It  may  he  stated  that  Richard- 
's A  norc6orace?wt«  (Raf. ),  the  name  under  which  that  author 
ci^sscribed  the  type  of  dnimmondi  was  said  hy  him  to  have  come  from 
dry  uplands  of  the  Rocky  Mountains  inhabited  by  A,  xanthog- 
'x-thxa.  This  would  indicate  a  locality  far  north  of  that  from  which 
y  specimens  came,  also  a  less  aquatic  environment,  and  a  somewhat 
^lifferent  fkunal  r^on.  Audubon  and  Bachman  give,  **  Valleys  of 
^^^  Rocky  Mountains,''  as  the  habitat  of  drummondi.  More  com- 
l>lete  collections  from  the  whole  length  of  the  intermediate  country 
*^>^aj  show  that  the  Lac  I^a  Hache  animal  is  separable  from  the 
*^orthern  one ;  in  such  an  event  the  name  microcephalus  may  still  be 
applicable  to  it 


(Mynomes)  dnimmondi.    Topotype   So.  418,  ad.   <J,  C<»11.  of  S.  N. 
Rhoads;  I.ac  La  Hache,  B.  Columbia,  .June  30th,  1«»2.     Vol.  by  S.  N.  R. 

J^escriptwn, — Size  considerably  less  than  that  of  A.  pennsylvan- 

*^u.s;    ears  moderate;   tail  short  and  scantilv  haired  ;    skull  small, 

"'S'l^ly  arched,  compressed  and  elongate,  the  orbits  much  narrowed 

y   the  compression  of  the  zygoma  ;  eyes  very  small,  as  in  Pifijmys; 

'cot-  aboriginally  described  by  Richardson.    Teeth  of  typical  Mynomes, 

^^    postero-internal  section  of  middle  upper  molars  as  large  as  its 

^l^Posing  outer  triangle.     (k)lor  above  grizzled  black-brown,  beneath 

^^^^^.r  hoary  plumbeous,  lacking  the  muddy  wash  mentioned  by  And. 

^-*    fiach.     Tail  sooty  al)ove,  grayer  beneath. 


^^-^^usurements. — Total  length,   155  mm;  tail  vertebrie,  40;  hind 

Sl^^*       20  (average  of  four  adults— Total,    153  ;   tail,  89;  foot,  19). 

*^^*1 — Total  length,   24*2;  basilar  length,    22;  zygomatic  width, 

^  ;  length  of  nasals,  6*6;  hicisor  to  post-palatal  notch,  12*2;  inter- 

^^-«^1  constriction,  4;  length  of  mandible,  14S;  width  of  mandible, 

^  ^  *^i8  species  resembles   .4.    tuinm*,'  but   its  possession   of  a   five 

^^^'^^led  middle   upper  molar  distiiigiiishes  it   from    that  species, 

^^Vi,  as  Dr.  Merriam  expressly  states,  has  but  four  triangles.      The 

.         specimens  from  Field  show  no  ditterences  from  the  one  above 

^^*^Hbed. 

■•-^cidental  to  this  rather  cursory  study  of  the  principal  group  of 
*^li  American  Arvicoliiut  it  is  worthy  of  mention  that  the  larere 
*^    captured  by  Mr.  Drunnnond  "at  the  foot  of  the  Rocky  Moini- 

*  Merriam,  N.  Anier.  Fau.,  Nu.  .">.  ISDI,  (Ki. 
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tains/'  and  described  minutely  by  Richardson  (Fau.  Bor.  Amer., 
1829,  120),  under  caption  of  '^Arvicolu  riparius  (Ord?),"  is  almost 
certainly  a  member  of  the  genus  Anlacomys.^  A  comparison  of  the 
description  of  this  animal  given  by  Richardson  and  that  given  by 
Audubon  and  Bach  man,  ^  when  they  renamed  it  A,  lichardsoni,  with 
my  type  of  Anlacomys  arvicoloides,  leaves  very  little  room  for  doubt 
that  the  two  are  generically  the  same.  Their  specific  differences  con- 
sist in  the  much  longer  tail  of  arvicololden,  its  tail  also  being  black 
above  and  nearly  unicolor,  its  feet  black,  and  the  mouth  and  chops 
grayish- brown,  like  the  surrounding  parts. 

An  examination  of  Richardson's  introductory  notice  of  Mr. 
Drummond's  travels,  coupled  with  the  statement  that  the  specimen 
was  taken  in  summer,  fix  the  type  locality  of  A,  ricliardaoni  within, 
say,  fifly  miles  of  Athabasca  Pass  in  the  Rocky  Mountains,  among 
the  foothills  traversed  by  the  Columbia  Portage  trail  connecting  the 
head  waters  of  the  Athabasca,  Saskatchewan,  and  Columbia  Rivers, 
in  latitude  53°.  A.  arvicololdes  was  taken  somewhat  east  of  the 
dividing  ridge  of  the  Cascade  Mountains  in  latitude  47°.  Should 
the  correctness  of  this  interpretation  be  proved,  Drummond's  speci- 
men should  stand  as  Anlacomys  riclmnhoni  (Dekay).^ 

«  RhoadK,  Ainer.  Nat..  Feb.  1894,  182. 
'  Quad.  X.  Amor.,  Ill,  185.3,  ltt3. 
«  N.  Y.  Zool.,  I,  1842,  91. 
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October  2. 

Mr,  Charles  Morris  in  the  Chair. 
Fifty .fQuj  persons  present. 

^  paper  entitled  **A  proposed  Classification  of  the  Fossorial 
Hjmenoptera  of  North  America,"  by  William  J.  Fox,  was  pre- 
sented for  publication. 


October  9. 

Mr.  Uhelma  C.  Smith  in  the  Chair. 

^^^**ty-two  persons  present. 

1^^^  deaths  of  Joseph  Hyrtl  and  Oliver  Wendell  Holmes,  M.D., 
correspQjj^gjj^^  were  announced. 

y^  paper  entitled  *  *  A  Study  of  the  Systematic  and  Geographical 
Distribution  of  the  Decapod  Family  Atyida?  Kingsley,'*  by  Dr. 
A.  ^rttnann,  was  presented  for  publication. 


October  16. 

Mr.  Charles  P.  Perot  in  the  Chair. 

^ixty-gix  persons  present. 

^  pMiper  entitled  **  New  S])eeies  of  Fungi  from  various  Localities," 
"y  •'  •  B.  Ellis  and  B.  M.  Everhart,  was  presented  for  publication. 

TV  . 

/i^ficJum  Thomas  I  i  Rex. — Dr.  Geo.  A.  Rex  presented  specimens 
^.  ^^o^lma  TJiomasii,  a  species  of  Myxomycetes  recently  described  by 
^}^9  and  commented  upon  the  variations  of  the  species  and  its  rela- 
tioDB  \q  i\^Q  adjoining  genera. 

^  be  specimens  differed  in  some  res[>ects  from  the  original  speci- 
™®^B  from  which  the  diagnostic  description  had  been  drawn,  making 
*Uvisable  to  supplement  that  description. 

^-neiiew  specimens  were  a  part  of  some  recent  gatherings  made 

J;  -^fr.  Lancaster  Thomas  at  the  original  locality  for  the  si)ecies  at 

'^^iberry,  N.  C.,  in  July  and  August  of  this  year. 

.  ^be  sporangia  of  the  tyj)e  specimens  were  frequently  grouped  in 

^*^9ters,  but  with  rare  exceptions  they  grew  u|)on  separate  stipes. 

20 
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In  the  recent  gatherings,  however,  the  sporangia  show  a  remarkable 
tendency  to  aggregation  into  clumps  of  from  twelve  to  twenty,  the 
stipes  growing  together  to  form  a  thick  compound  stipe  surmounted 
by  the  densely  clustered  sporangia.  In  some  cases  these  are  dis- 
torted by  crowding,  having  their  adjoining  walls  grown  together, 
constituting  stipitate  sethalia. 

The  clustered  sporangia  have  usually  a  purplish  metallic  lustre 
rather  than  the  silver  or  bronze  lustre  of  the  single  forms. 

The  capillitium  differs  from  the  type  only  in  the  presence  of  an 
extraordinary  number  of  small  dark-violet  colored  bulbous  thicken- 
ings occurring  upon  the  threads  in  their  course,  similar  to  those  found 
in  the  capillitium  of  certain  species  of  Didymium  and  Cfiondrlo- 
derma.  These  thickenings  are  ellipsoidal,  turbinate  or  conical  in 
shape  and  occur  more  frequently  near  the  ends  of  the  threads. 

The  speaker  thought  that  these  peculiar  thickenings  were  of 
special  interest  on  account  of  their  bearing  upon  the  relative  position 
of  the  genus  DlcicJuea  in  the  systematic  classification  of  the  Myxo- 
mycetes.  As  they  are  almost  exclusively  found  in  certain  species  of 
the  Didymiaceic  and  the  single  species  of  the  genus  Spnmaria,' this 
species  at  least,  of  the  genus  Diachta  would  seem  to  be  connected 
with  the  Calcareii}  by  good  structural  characters  other  than  the  mere 
existence  of  granules  of  lime  in  the  stipes  and  columellas  of  the 
sporangia. 

The  1)uUk)us  thickenings  were  also  found  in  the  capillitium  of  the 
type  specimens  but  not  conspicuously,  or  to  a  greater  extent  than 
they  are  sometimes  found  in  the  other  species  of  Diachcea, 

The  speaker  concluded  that  the  genus  Dlarhfea  was  properly  as- 
sociated with  the  Order  Didymiaceaj  (including  the  genus  *S/>»fwann) 
notwithstanding  its  points  of  resemblance  to  the  genus  Lamprodtrma 
suggestin^r  its  possibly  closer  relationship  to  the  Order  Stemouitacete. 

The  differences  l>etwocn  the  present  gatherings  and  the  former  one? 
were  probably  due  to  climatic  causes,  the  excessive  rainfall  and  great 
atmospheric  humidity  prevailing  in  the  North  Carolina  mountains 
during  July  and  the  early  part  of  August  of  the  present  year,  caus- 
ing an  exu))erant  development  of  plasmodium  which  resulted  in  a 
growth  of  unusually  aggregated  and  jcthalioid  forms 

0(TOHKR    28. 

Dr.  C.  N.  Pkikce  in  the  Chair. 

Twenty- five  persons  present. 

A  paper  entitled  "Notes  on  the  Mammals  of  Monroe  and  Pike 
Counties,  Pennsylvania,''  by  Samuel  N.  Rhoads,  was  presented  for 
publication. 

The  death  of  F.  Oden  Horstniann,  a  member,  was  announced. 
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OCTOBKR     30. 

Mr.  Charlp>^  p.  Perot  in  the  Chair. 

Thirtj-three  |)ersoiis  present. 

The  death  of  William  K.  Lejee,  a  member,  wa«  aniiouuccd. 

♦^  paper  entitled  **0n  a  Collection  of  Batrachia  and  Reptilia  from 

'«P Island  of  Hawaii,*'  bv  Edw.  D.  Cope,  was  presented  for  publi- 
cation. * 

"r.  Horace  Binder  was  elected  a  member.  • 
ine  following  were  ordered  to  be  printed: — 
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A  PB0P08ED  CLASSIFICATION  OF  THE  FOSSOBIAL  HTIIENOPTE&A  OF 

NOBTH  AMERICA. 

BY    WILLIAM    J.     FOX. 

The  arraugemeiit  of. our  Fossores  contained  in  the  following  pages, 
I  trust  will  be  of  some  service  to  students  of  these  insects.  It  has 
been  evident  for  some  time  that  the  existing  arrangement,  that  con- 
tained in  Cressou*8  Synopsis,'  is  of  little  value,  as  it  is  too  superficial. 
Entirely  too  many  families,  without  characters  to  substantiate  them, 
were  recognized  :  the  Sphegidie,  for  instance,  which  were  divided  into 
no  less  than  nine  families.  Accepting  these  nine  families  would,  it 
seems  to  me,  necessitate  the  erection  of  families  for  such  genera  as 
Xeolarra,  Bothy nostethuSf  Tnipoxylon  and  others,  which  stand  more 
or  less  isolated  and  yet  possess  characters  which  connect  them  in  one 
way  or  another  with  the  formerly  existing  families  and  would  form 
more  distinct  families,  were  they  so  recognized,  than,  say,  the  Mel- 
linidic,  Ampulicida?,  Nyssonidne  or  Bembicidii?.  How  these  nine 
supposed  families  have  been  disposed  of,  the  following  pages  will 
show. 

Saussure's  recent  classification^  is  not  satisfactory,  inasmuch  as  it 
is  incomplete,  and,  moreover,  his  conclusions,  particularly  regarding 
the  Pompilidic,  are  not  well  founded.  He  makes  two  tribes  of  this 
family,  the  Pompilicns  and  Pepsiens,  separating  them  on  a  very 
trivial  character— the  position  of  insertion  of  the  first  recurrent 
nervure  in  the  second  submarginal  cell,  a  character  which,  in  my  ex- 
perience, has  always  proved  variable.  Under  the  first  mentioned 
tribe  he  includes  Ceropales,  which  he  seems  to  consider  as  not  worthy 
of  more  than  generic  rank,  while  he  forms  a  tribe  for  the  reception 
of  PepsiSf  which  should  be  placed  with  the  Pompiliens,  if  anywhere. 
The  Mutillidic  and  Sapygidie  are  considered  as  subfamilies  of  the 
Scoliidae;  these  are  ranked  as  families  in  this  paper.  The  old 
families  Pcmphredonidie  and  Crabronidic  and  Ojcyhelns,  he  considers 
as  tribes  of  equal  value  to  the  Nyssonidie,  Bembicidie  and  Larridse, 

*  Mr.  Cres-son  states  that  tliis  was  simply  (HnniiiUMl  from  the  works  of  other 
authors. 

^  Grandidiir's  Hi.st.  Madajcasrar.  XX. 
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all  of  which  are  ranked  as  tribes  of  the  Sphegida*.    The  two  families 
mentiooed  and  Oxybelus  are  treated  as  subfamilies  iu  this  paper  as 
thevare  more  distinct  than  are  the  niinierous  tribes  of  the  Bembi- 
ciii»  and  Spheginie. 

It  is  hoped  that  the  paper  may  at  least  call  forth  improvements 
on  the  classification  suggested. 

MUTILLIDJB. 

I  r^ard  this  as  a  well-defined  family,  disagreeing  with  some 
authors  who  place  it  as  a  subfamily  of  the  Scoliidie.  The  wingless 
^^males  are,  in  my  opinion,  sufficient  to  separate  these  insects  from 
^«e  Sooiiidie.  In  the  latter  family  the  intermediate  coxie  are  widely 
^parated,  while  in  the  Mutillidje  they  are  not  separated  by  a  dis- 
^'^ce  equalling  their  width.  In  the  generic  table  below,  Photopsia 
■^^ake  is  considered  as  synonymous  with  Sphctrophthalma  Blake,  as  a 
^laparison  of  the  two  genera  fails  to  show  aity  differential  charac- 
*^ra.       ^\^Q  family  can  be  separated  into  two  tribes  as  follows : — 


^**^^le8  (as  far  as  known)  without  ocelli;  marginal  cell  of  ( <J )  wings 
more  or  less  short,  not  reaching  by  any  means  the  apex  of 
wing ;  some  of  the  nervures  generally  obsolete,  particularly 

those  forming  the  third  discoidal  cell MIJTILLINI. 

e«  with  ocelli;  marginal  cell  of  ( ^ )  w  ing.s  long  and  pointed, 
reacl  ling  almost  the  ai>ex  of  wings;  all  the  nervures  distinct, 
never  obsolete MYRMOSINI. 

Tribe  I.— MUTILLINI. 

'%3tains   the  genera  Psammothenna ,^  Mutilla,  Sphaa^ophtlialma 
^Aotopm  in  pt),  Brachycistis  and   ChyphoteSy  and  is  defined  as 
"**  The  genera  may  be  tabulated  as  follows: — 

-Antennae  simple  in  both  sexes 2 

'A.ntenme  of  male  flabellate Psammotherma  Latr. 

■^ye«   ovate,  emarginate  within    the  <J,  entire  in  9;  thorax  of 
9  generally  oblong  in  shape,  truncate  behind.  MrriLLA  Linn(^. 
X^yes    round,  entire;    thorax    generally    ovate,    rounded    pos- 
teriorly   8 

intermediate  tibiae  with  two  ai)ical  spurn 4 

Xntermediate  tibia?  with  but  one  ai)ical  Hj)ur;  wing  stigma  very 
large;  body  smootli,  glabrous;  marginal  cell  usually  shorter 
than  stigma;  antennjc  longer  than  head  and  thorax 
Brachycistis  Fox. 

^»        Probably  does  not  occur  in   America,  tlie  species  described   being  very 
**iy  erroneoualy  reported  from  Florida. 


294  PROCEEDINGS  OP  THE  ACADEMY  OF  [1894. 

4 — Abdomeu  at  most  8ubi)etiolate;  thorax  of  9  divided  into  more 
than  two  parts  (body,  at  leant  the  thorax,  coarsely  sculptured). 

2    Sph-«:rophthalma*  B1. 

Abdomeu  connected  by  a  long,  slender  petiole;  thorax  ( J )  di- 
vided into  two  distinct  parts  only;  ^  unknown. 

4.   ('HVPHOTESBl. 

Tril)e  II.— MYRMOSINI. 

Proposed  for  the  genera  Mynnosa  and  3fethoea,  and  is  character- 
ized chiefly  by  the  females  possessing  distinct  ocelli.  But  few 
species  have  been  described  from  America. 

Apex  of  abdomen  {^)^  unarmed;  wings  with  three  subraarginal 
cells;  "^  cubital  nervure  of  hind  wings  received  bj'  the  submediau 
cell  at  &\yex;  thorax  (9)  componed  apparently  of  two  partn; 
body  rugose  (  9 ) Mvrmosa  Liatr. 

Aj)ex  of  abdomen  ( <J )  anueii  with  a  curved  spine;  two  submargi- 

nal  cells;  cubital  nervure  of  hind  wings  received  considerably 

before  the  apex  of  submedian  cell;  thorax  (9)  divided  into 

three  ptirts;  body  smooth,  shining  and  verj*  ant-like. 

MhrriKK'A  Latr. 

If  the  genus  Thynmis  occurs  in  America  as  reported  by  Patton 
(Ent  News,  III,  104)  another  tril>e  will  have  to  be  added  to  this 
family.  I  doubt,  however,  the  existence  of  American  representa- 
tires. 

SCOLIIDiB. 

This  family  is  sufficiently  characterized   by   both   sexes   being 

winged  to  separate  it  from  the  Mutillidic.     The  North  American 

representatives  comprise  three  tribes,"  as  follows: — 

Eyes  emarginate;  spur  of  fore  tibia'  large,  strongly  curved,  dilated, 

and  truncate  at  end;  intermediate  tibia*  with  one  spur;  abdomen 

of  ^  armed  with  three  spines  at  aiwx SCOLIINI, 

Eyes  entire ;  spur  of  fore  tarsi  not  much  curved  or  dilated,  either 
pointed  or  bifurcate  at  end  ;  intermediate  tibia»  with  one  or  two 
spui*s;  aljdomen  of  <j  with  but  one  spine  at  ajjex. 
Sexes  similar  in  form ;  marginal  cell  broadened  toward  the 
base  (in  our  genera,  the  9  'h  have  the  marginal  cell  open  at  apex); 
an tenme  short  in  both  sexes TYPHIINI. 


*  This  may  ultimately  prove  but  a  divisioD  or  subgenus  of  Muiiila, 

*  There  are-really  four  submarginals,  as  the  cubital  nervure  extends  out  to 
the  apex  of  wing. 

*  After  Saussure. 
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Sexes  disBimilar  in  form ;  9  robuHt,  $  long  and  Hlender ; 
marginal  cell  ( 9 )  narrowed  toward  bane  (in  our  genera  the  mar- 
ginal cell  is  always  closed);  antennae  in  9  short,  in  $  long  and 

slender,  as  long  or  longer  than  head  and  thorax 

MYZININI  [Mesiites  H2,\\m,) 

Tribe  I.— SCOLIINI. 

Two  genera  occur  in  our  fauna,  as  follows: — 

Anterior  wings  with  only  one  recurrent  nervure  ....  Scolia  Fabr. 
Anterior  wings  with  two  recurrent  nervures Elis  Fabr. 

Each  of  these  genera  may  be  divided  into  subgenera  by  the  num- 
ber of  submarginal  cells.  In  the  subgenus  Triscolia  there  are  three 
cells,  while  in  DUcoUu  there  are  two.     In  Triells  three,  in  Dielis  two. 

Tribe  II.— TIPHIINI. 

The  flrat  and  second  Hubmarginal  cell«  merged  into  one  through  the 
disappearance  of  the  lirnt  transverso-cubital  nervure ;  base  of 
tlrst  abdominal  segment  produced  angularly  or  dentate  on  each 
side;  intermediate  tibite  with  one  spur Tipiiia  Fabr. 

Three  submarginal  cells,  the  first  transverso-oubital  nervure  present, 
but  abbreviated,  not  reaching  the  cubital  nervure;  base  of  first 
abdominal  segment  not  produced  or  dentate  at  base ;  inter- 
mediate tibite  with  two  spurs 

EpoMiDioKrERoxSichel  (= /^rt/v(^//>/i/«). 

TrilHjIII.— MVZINIXI. 

This  tribe  is  identical  with  Saussure's  '*  Section  des  Plesiitcs.** 
Plesia  seems  to  be  synonymous  with  Myzine  Latr.  The  latter  has 
priority,  being  described  two  years  in  advance  of  Plesia,  But  one 
genus,  Myzine,  is  found  in  America,  which  may  be  distinguished  by  the 
tribal  characters  given  above. 

SAPYGIDJE. 

Intermediate  coxic  contiguous ;  legs,  except  tibial  spurs,  unarmed  ; 
no  pygidial  area ;  apex  of  (  ^  )  abdomen  without  spines.  These 
characters  seem  sufficient  to  keep  these  insects  distinct  from  the 
preceding  family,  to  which  they  have  been  assigned  by  some  authors, 
and,  moreover,  the  first  and  second  ventral  segments  are  contiguous, 
while  in  the  Scoliidw  they  are  widely  separated.  Sapyga,  our  only 
genus,  has  the  eyes  emarginate  within,  the  intermediate  tibiic  with 
two  spurs.      For  several  sj^cies  having  the  vertex  tuberculate,  the 
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name  Eumpyga  has  been  pro|>o8pd  hy  freMon,  hut  these  form  only 

a  Bi]l)^niis  Ht  llie  most. 

POMFILIDf. 

Tliis  is  II  distinct  furnily  characterized  hy  the  very  long  p 
legs,  long  aiitenDie,  and  by  the  flrst  and  second  ventral  segments 
being  not  widely  gejiarated.  Tlie  s])ecie$  possess  no  pygiditin].  I 
would  Miparate  the  family  into  three  tribes,  placing  the  Ceropalini 
first,  aa  I  consider  the  genns  CnvpafrK  as  lieing  closMt  to  the  Rapy- 
gidie. 

Sting  alieath  nr  9   projecting,  iiron>lii(.-nl;  eyc^  slightly  eniargiuate 
within,  near  the  lop ;  lalirimi  large,  prujectlug ;  antenna'  never 

ctirled  after  deatli,  «ituated  well  alKive  the  clypeua 

CKROrALINI. 

SU tig  sheath  of  9  not  pnijecting;  eyew  entire. 

First  disootdal  cell  not  longer  than  first  subniarginal ;  subniediHU 
cell  of  anterior  wlngH  longer  than  the  median  on  the  externo- 
inedlan  nerviire ;  oecond  dbicoidal  cell  not  half  the  siiie  of  the 
third;  labrura  esiierted,  longer  than  ibpclypeiis;  abdomen  com- 
pressed apl  rally N(m>cyPiIINI, 

First  diecoidal  cell  longer  than  ftrwl  siihinarginal;  labrum  not 
uxaerted ;  length  of  median  cell  of  anterior  wingH  variable; 
second  discotdal  cell  at  leant  half  the  nlze  of  the  third;  abdomen 
rarely  ooniiircwHi-.] POMPILIXI. 

TriLc  l.-CKli(H'AI,IM. 
This  (ribe  contains  luit  a  single  frcnn.-j,  Crniji'di',  having  the  char- 
acters given  above.     The  sjvecies  are  nlwiiys  mi>re  or  less  ornamented 
with  vellow,  some  being  extrenielv  hiinilsome. 


ll.-NOT< 


:'\  ri 


IM. 


■i  A'l) (ij !■'//(/' "''  constitnles  this  tribe,  which  differs  chiefly 
rojialini  by  (he  non-exserled  sling  sheath. 


The  I'ompilini  contains  the  typical  forms  of  the  furnily  and  is,  by 
fur,  the  largest  tribe.  I'rpxU,  «hicli  Sanssnre  considers  ns  a  tribe, 
shouhi,  in  mv  opinion,  be  placed  in  the  trilH'  I'mnpilini,  as  its  charac- 
ters will  not  warrant  a  lnl>al  distinction.  I'lirnptinipiliif  t'ress.  (noii 
Siii.j,  I'I'niif'p.i  Latr.,  and  Api'i-n^  S]>in,,  scern  to  be  merely  groii]is 
of  llie  genus  J'liinpiliiy,  as  has  been  pointed  ont  by  Kohl.'     JCpipom- 
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pUu^  Kohl  is  scarcely  worthy  of  generic  distinction,  and  should  be 
treated  as  of  equal  value  a^^  Parapompiliis  Cress. 

1 — Anterior  wiugn  with  three  Hubmarginal  cells 2 

Anterior  wings  with  two  submarginal  cells 9 

2 — Third"  ventral  segment  with  a  transverse  furrow  (hidistinct  in 

the  <J  of  some  si)eeie8) 3 

Third  ventral  segment  without  a  transverse  furrow 6 

H — First  recurrent  nervure  received  l»y  tiie  second  submarginal  cell 
in  or  about  the  middle.  Hind  tarsi  (^  )  not  flattened  ....  4 
First  recurrent  nervure  received  by  the  second  submarginal  cell 
not  far  from  its  base,  and  considerably  before  its  middle.  Hind 
tarsi  {^  )  flattened.  Fifth,  or  fifth  and  sixth  ventral  segments 
( <J )  nearly  always  with  long,  stiff  hair,  often  forming  two  tufts. 
Metathorax  with  a  more  or  less  developed  tul:)ercle  before  each 

stigma Pei*sis  Fabr. 

4 — Hind  tibia*  not  spinose,  or  scarcely  so;  submedian  cell  of  fore  wings 
generally  but  slightly  longer  than  the  median  on  the  externo- 

medial  nervure 6 

Hind  tibiie  more  or  less  spinose,  generally  serrato  spinose,  most 

strongly  so  in  the  9 »5 

.> — Submedian  cell  of  fore  wings  longer  than  the  median  on  the  ex- 

terno-medial  nervure.  .    .    .  Salius  Fabr.  {=  Pnocnauis  Hch.). 

Submedian  cell  of  fore  wings  of  the  same  length  as  the  median 

on    the  externo-medial    nervure  (eyes  converging  somewhat 

towards  the  vertex) Cai.icukcjcs  Ijcp.'* 

6 — Maxilhe  of  9  with  a  bunch  of  long  hair  at  the  base 

AC4ENIA'''  Schiodte 

Maxillte  of  9  naked Psecdaoenia'"  Kohl. 

7 — Prothorax  shorter  than  the  metathorax 8 

Prothorax  longer  than  the  metathorax;  head  very  flat  and  trans- 
verse, the  clyi)eus  pianate  .  Pakai'ompijjs  Cress,  (non  Smith). 
8 — Legs  strongly  spinose ;  prothorax  on  the  sides  not  strongly  de- 
pressed; fore  femora  not  swollen Pompii.us  Fabr. 

Legs,  except  tibial  spurs,  not  spinose;  prothorax  strongly  depressed 

on  the  sides;  fore  femora  somewhat  swol km 

Epifompili's  Kohl. 

• 

*  Second  ventral  of  some  authors. 

•  I  have  not  seen  this  genus. 

'"  1  can  find  no  charactors  to  separate  the  ^  "s  of  Affcnia  and  Pseudagenia, 
as  the  characters  given  by  Kohl  art^  not  constant.  The  size  of  the  second  and 
thinl  submarginal  cells  varies,  and  while  some  species  of  Agenia  have  the 
win^  banded,  in  others  they  ai-e  cletir.  Of  our  species  of  Agenia  Cress., 
cuptdus,  congruitSy  and  accepiiis  are  Pseudagenia.  A  new  ^enus  may  have  to 
be  erected  for  A.  liel/ragei  Cress.  C\imeron  is  mistaken  in  referring  aA.  nubi/cr, 
mexicanus,  chloris,J1oridus,  anripHis,  and  subvirescens  to  Psetidagenia,  as 
they  all  have  the  bunch  of  hair  at  base  of  maxilhe. 
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II— Me  tat  borax  jiosterlori.v  not  eniai'Kluiitte,  nut  produced;  autetiur 
feiiiuni  Hu  iillen,  their  tarM  uImi  rather  thick ;  fttKlumeti  auboom- 

pretised Planicei-s  I^tr. 

Metathomx  iKjBteriorly  Btnjugly  enmrKiiiate,  produced  on  each 
elde  IdtoaBtroiig  tiHJtIi ;  fure  femora  and  tarsi  not  thickened; 

SPHEGID^. 

I  would  divtUe  tliis  vast  family  iuto  five  subfamilies  aa  follows: 
SphegliL'e,  Pemphredoiiitiiu,  Bembiciiiit;,  Oxvbeliiiae,  and  Crali- 
roniiiii',  I  have  thought  it  \ieft  to  unite  under  one  head  the  L^r- 
ridic,  Bembicidu.',  Nyaonidic,  Melliuldu!,  mid  Piiilanthidie,  as  it  U 
impossible  to  find  chamctera  by  «]iich  the*  families  (so-calledj  can 
be  limited,  even  aa  Bobfamilies.  The  reader  is  referred  to  Hand- 
linth'!*  pajjer  on  Xyseon  and  Bembex."  It  may  seem  out  of  place 
to  put  the  Penipbredoniuie  close  to  the  Spbeginse  ;  yet  I  feel  justified 
in  doing  so  on  account  of  tlie  nbdominnl  petiole  which  ia  peculiar  to 
both  subfamilies- 

Abduniiin  connected  with  Ibe  Iburux  by  a  Mieuder  iK'dicel  of  variable 
length,  and  never  tMMcule  with  the  followiug  aegmeut. 
lutermediute  Ubiie  with  two  apical  upun;  claws  nearly  always 
moreorleMdentalewithin SPHEOIN.'K, 

lutcrmediiilc  li)ii;i>  with  Ijiit  "Jlc  upicul  jipur;  I'luw*  never  dentate 

wLtliiii i'K>[l'HllKDONIS-K. 

AUiutneu  never  mnuii-letl  with  the  lliota.v  hy  a  slender   iiedleel,  at 
the  ino:-t  .-ubiK-liolale  us  in  Millbni'. 
More  than  one  subniargiinul  <rl1,  if  not,  then  tlie  cyen  arc  eniar' 
t^inute  within;  nciiration  of  jHistcriiir  wings  cuniplele. 

BKMUKMN-i:. 

(July  one  subniaigiiiul  and  two  difi-olilal  cells  (eyes  eriUrel. 

.Mela1li»ra\  willi  atnnj;  |iroJci'tion'-'ut  base;  i>uHlsculcliuni  with 
a  Minatna  oti  cai'h  side;  subniarK'inal  cell  conHucnt  w  ith  llrsi 
dJMcoidal  I't'll:  eyes  cluiiKati'-iivatc,  fnlly  three  tiniew  loiigci 
than   they  are   liiuad   incdiiilly  :ind  cuuvertrinK  towards  tin 

vertex OXVIIKI.IX.K 

Mctalhorax  and  imslsentelluni  wilhonl  i>|iines or wjuamic  ;  sul>- 
inarginal  <-ell  nut  luiiliucni  witli  the  IlrHi  diKcoidal  cell;  eye 
very  broad,  not  tnnrc  (hiin  H'.leeas  LmKasliie  width  (if  Ihcii 
liroadest  ]]:irt  and  -Inmirly  ilivcrsiiii.'  towanls  the  vertex. 
CIlAHUONIN.i:, 
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Subfamily  SFHEGINiE. 

Represented  by  two  tribes  as  follows  : — 

Metathorax  unarmed,  never  dentate SPHEGINI. 

Metathorax  armed  with  two  strong  teeth  ....  AMPIJLICINI. 

Tribe  I.— SPHEGINI. 

Three  genera  belong  to  this  tribe.  They  have  numerous  sub- 
genera or  groups  of  S})ecies  which  at  one  time  were  regarded  as 
genera.  Kohl's  admirable  paper,  Die  Hymenopterengruppe  der 
Spheciden,"  will  be  of  much  value  to  the  student  of  this  group. 

Our  genera  may  be  separated  in  the  following  manner: — 

Second  Hubniarginal  cell  receiving  but  one  recurrent  uervure;  9 
with  or  without  tarsal  comb Spiiex  Linn(^. 

.Second  nubmarginal  cell  receiving  l)oth  nervure«. 

9  without  tarsal  comb Sceliphron  Klug. 

9  with  tarsal  comb  .   .   .   .   , Ammophila  Klug. 

As  KohFs  work  is  probably  inaccessible  to  most  workers,  I  give 
here  a  table  of  groups  of  the  three  genera :  — 

Oenni  8FHSX  Linne. 

Second  Hubmarginal  (fell  Hmall,  much  higher  than  broad. 
Claws  with  a  single  t(K>th  in  middle  of  inner  margin;  Hi)ecies 

more  or  less  metallic Gr.  Chlorion. 

Claws  with  2-6  teeth  on  inner  margin;  species  not  metallic, 
liast  ventral  plate  ( 9 )  compressed,  almost  keeled  medially;  claws 
bidentate;  clypeus  produced  medially,  with  a  deep  sinus  on 

each  side Gr.  Palmoi>t«. 

Last  ventral  plate  ( 9 )  convex,  not  ccmipressed;  claws  2-5  dentate; 

clypeus  entire  or  emarginate  medially  .   .   .  Gr.  HARPAcroprs. 

Second  submargiiial  cell  as  broad  as  high,  rhomljoidal,  or  rectangular. 

Metathorax  without  stigmal  furrow;  tarsal  comb  ( 9 )  wanting; 

petiole  long  and  generally  lK)V>ed (ir.  Isodoxtia. 

Metathorax,  with  exception  of  S,  Luccp,  with  a  stigmal  furrow; 
tarsal  comb  (9)  present,  jK'tiole  straight Gr.  Sphex. 

Genui  SCELIPHRON  King. 

Prot borax  longer  than  the  dorsulum. 

Head  from  above  not  triangular,  not  much  produced  behind  the 
eyes  (the  prothorax  is  l)ut  little  longer  than  the  dorsulum). 
Gr.  Podium. 

^'  Annalen  d.  K.  K.  Xaturliistor.  Hoftnufieum,  Wien.  V,  No.  2,  3. 
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Ileuil  fi'ifiu  abuvc  iriuiigitliLr,  grt-'Otly  produced  bfliliid  the  eyee 
(tbe  protborax  la  iuiix^r  thuii  tlie  diuMiiltitu,  M'litelluin  and 

pus Iw  11  tell u 111  coiiililinil )  ,    ,   - Or,  Tkioonufsib. 

Prothurax  nrit  ae  lotiR,  at  any  rule  not  louger  ihaii  tUe  dorsulum, 

tir.  St'Bi.il'HROK  {=/'etopocua). 

Genua  AHMOFHIL&  Slrb;. 

Wiugs«itli  livo«ul.maiKiii:iU'i.'lls Gr.  f'.i.oiTKriA. 

Wlu^  with  Iha-e  aubiiiur^itial  ceUn. 

Secoud  alidomiual  HtKiueiit  eluiigate,  futniiiig  witb  the  firat  aeg- 

meut  a  lung  jjellolc Gr.  AMUoi-tiit.A. 

Heouiid  ubdumiiml  li^j^iiieiit  ujuiv  nr  Ichfi  (^aiii])aniilate,  the  petlule 
(iiiiipiJHed  (it  but  iJiie  juiiit (ir.  Psa-mmiipiiila. 

-Tr»«n.-A.MPI'L1C1N1. 
Tbe  geiius  Amptihx  is  represented  in  Sortii  America  by  tbe  sub- 
^mi8  Ith!iwi>i!.>i  Westw.  It  is  dislinguiBbe']  by  tbe  roetrate  clyi)eus 
and  by  having  two  aubmarginiil  txlle.  Tbe  protborax  is  long  as  in 
TrigowiynU :  the  metatlioriix  is  many  ridged  and  bus  very  strong 
iraiiBverse  striw  al>ove  and  poBfiesses  two  strong  teelb.  Tbe  first 
Biibroarginal  fell  is  twice  tbe  leiigtb  of  tbe  second,  Miirginal  cell 
with  an  itp)>enilieiilati(in  at  njiex. 

Subfamily  PEMPHREDONIN^. 

The  Mi(nt'.i.Ui'  ar.'  here  coiisideriM  iis  represfiiliug  a  Iribe  of  tliis 
MTilifuniily,  uikI  Mi„„sa  Sbii.'k.  m  a  *yn..iiyiii  of  /V/i  Latr.  it  is 
inipossilile  to  sc|);tnite  ibc-c  (\H)  i;e[iera  as  llicir  dinraL'tei's  vary, 
purtinilarly  llie  iiciinitiiin.  It  i<  Inic  (but  the  inner  »pnr  of  liind 
iibi;i>of  yinn.,",  \^  puriiliiirly  >bnpe<t.  but  ibis  .levelopnie.nl  will  lie 
fonnd  in  IW,i.  iiltbongb  in  a  lessor  decree. 
Aiitc-rittr  Mini;.-  wilb  iIh^l'  siiliMiarj,'iiial  I'fll!^;  unti'nri:^  situated  far 

al.<.vt;tbo^-lv|>fu-; I'SKNINI. 

Anterior  wiufj;-'  «  illi  l\iii  .-uliin^iriiiiial  <.v\U:  antoniiii'  (■l<we  to  Imso  of 

clypens       l-KMl'llliKDCININI. 

Trilio  l.-j'.-^KMNl. 
i:..„  I  =  Mn„>..-.n.  liie  onlv  <renns  ..f  ibis  Irihe.  is  eiisilv  distiii- 
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genera  of  this  subfamily.     The  following  table  is  based  chiefly  on 
that  in  Cpej<son'8  '*  Synopsis''  :— 

-Anterior  wiugs  with  three  discofdal  cells,  therefore  with  two  reciirreut 
nen'ures. 
Abdomeu  with  a  tolerably  long  petiole  .    .   .  Pemphhedon  Latr. 
Abdomen  with  the  petiole  not  longer  than  thfe  hind  coxie. 

Posterior  tibia*  spinone  or  subwerrate ;  labrum  emarginate  at  tip.'* 

DionoNTUS  Curt. 

Posterior    tibise   (excepting    tlie    calcaria)    unarmed ;    labrum 

pointed  at  tip Passal<ecus  Shuck. 

All  t^fT-foT  w  iug8  with  two  discoidal  cells,  therefore  only  one  recurrent 

ner\'ure 

-iV  Ulterior  wings  with  one  nubniargiual  cell  .  Ammoplanis  (iiraud. 
-A^uterior  wings  with  two  submarginal  cells. 

Petiole  short;  recurrent  nervure  joining  tbe  first   transverso- 

cubital  nervure Sjmlomena  Shuck. 

Petiole  long;  recurrent  nervure  received  in  the  middle  of  the 
lirst  submarginal  cell Stiomus  Jur. 

Subfamily  BEMBICIN^. 

^'  *^<3er   this  head  I   unite  the    I^rridie,   Bembicidic,  Nyssonidie, 

rn:i.l^.^jtjjyjg^  and    Mellinidie.     The   characters  of  these   supposed 

fanr^ilj^g  ^^j.^  ^^^  sufficient  or  constant  enough  to  sustain  them  in 

suclx    j^  rank,  and  are  valueless  in  some  cases,  even  as  characters  of 

"^^'^^^^   importance.     As  in  the  case  of  the  liembicidic,    it   is   easy 

^^     ^^Ice  such   tyjoes    as    Benibex,    Monedula^  forms   with   rostrate 

^•yp^Us,  and  separate  them  into  a  family,  apparently  distinct  from 

tne     ^^yssonidje  and  Larridie,  if  these  genera  are   compared,   say, 

^     "^      Larra  and  Xyason;  but  certain  genera  will   be  encountered, 

^  ^^l<xrra  and  Bothynostethns  for  instance,  whose  proper  position  will 

*^H.iii  undetermined.     Neolarra  combines  both  Larrid,  Bembicid 

^*    ^ysBonid  characters,  yet  it  will  fit  in  neither  of  the  families  de- 

^^-     Bothynostethus  inclines  to  l)oth  the  Larridie  and  Nyssonida\ 

.  ^  Seems  to  be  a  connecting  link  between  them.     Sfizus  and  /§)/it- 

***»   although  placed  in  the  Bembicidic,  possesses  the  neuratiou  and 

^* rostrate  labrum,  characters  which  bind  them  to  the  Nyssonidje. 

*^iist  not  be  forgotten  that  the  labrum  of  the  Nyssonidic  is  promi- 

^^9  indeed  in   Oortjtes  very  j)rominent.      Tliirteen  tribes  of  this 

/^^^umily  seem  to  be  indictated,    which  number  will  undoubtedly 

^^^  to  be  reduced  in  the  future. 

j^       **  I  have  not  st'on  Poietuistus  Sauss.,  (Icscribod  as  oc<iirrinjx  in  Mada^scar 
'^  Mexico.    It  i»  relati'd  to  Passalncus  and  JJiocfofi/t{s. 


i 


302  PRCK-'EEKINGS  Ol'  TJIK   ACADKSIY    OF  f  1894. 

i — Laliniiii  iinijeolliig  In  nut-h  u  manner  a"  lu  uovec  Ihe  iiiHtidiblei 

AVhei)  ol(i«ed,  Bouiylline«  riwlriform 4 

Tialinun  jirujet^tiiig  more  or  leM,"  bui  mil  iiiverliiK  tbe  iiiauditilvfl, 
never  ruHtriform ;  autennie  flitual«)  eliine  to  tir  not  tar  rriiiii  tiiu*e 
of  clytteuH;  ir  the  lattt<r  U  dtvtittd  Into  thrM;  IuIh.'m  th«  middle 

lobe  L<  not  i^reatly  eulurged £ 

Lalrum  iiol  at  all  jirojefHnK,  hidden  fniiu  view  by  Hmitdlbles; 
anteuuie  situated  far  above  the  clyixjui ;  niiddk  lulie  of  latter 

greatly  enlarged PHILANTHISI. 

2— Maud]bleHeniarKiiiut«  on  outer  margin  |esi.vi>t  iu  Trj/parj/lon)  .  a 

^laQdiblea  uot  emarKinate S 

5 — Three  Bubiuarglual  iiells;  interniediate  tibiie  with  tno  Hjiurei. 

Becoiid  Bubniarglnul  cell  not  petiolutc;  ajiical  joint  iif  aiitennii.' 

I  J)  normal MELLINIXI. 

ScL-ond  Hiibmarginal  cell  jwtiolate  ;  ajuca!  joint  of  auleuniu  i  J  I 

peculiarly  shapwi NVS3t)NINI. 

I'wo  Fiubniarginal  eelis ;  iutermediate  tlbiio  with  one  iipur. 

NEOLARHINI. 

4— Intermediate  tlbiie  arnietl  with  two  ^ptire  at  a]>ex;  Hubniedian 
cell  of  posterior  wlngd  extending  far  lieyund  tbe  median  on  the 
externtv-medlal  uenwre;  iabruiu  shorter  than  the  elyjieuH,  gene- 
rally rounded  anteriorly;  ocelli  distinct STIZINI. 

lulermediale  llblie  with  bnt  one  »piir  at  apex;  eiibmedJau  cell  of 
posterior  wJugs  not  extending  beyond  the  median  on  the  cs- 
temo-medial  uervnre;  lahrimi  longer  than  the  clypeuH,  roBtrl- 

forni;  ot-elli  more  orlewHiniperrm-t liEMItlCrXI. 

.1— Hind  ocelli  nonniil >< 

Hind  ocelli  more  or  le^r-diHtnitcd I.AHHINI. 

fi— Eyes  entire 7 

Kyes  emargiiiute  within TinTOX^I-OXINl. 

7— Second  HubniurKinal  cell  nut  [jetinbiic H 

Second  wnbniaiginal  cell  i>etiolutc 10 

S— Middle  libi:e  armed  with  lw<)»purK;il  ;i|ieN M 

Middlellbiie  with  one  spur  111  apex LVHODIXI, 

!i--KveB  IS  )  touching  above;  seciuid  subinLirglnul  i*ell  receiving  boib 

recurrent  nervurcK ASTATIXl. 

f;ye«  (^  )  not  lonching  on  I  lie  vertex,  widely  ccpHraled;  lirsl  and 
wcond  fubmurRinul  cell"  each  rweiviiiga  Rvnrreiit  uervnrv  .    . 

nii'Loi'LKcruixi. 

|ii-Xo  iivi;idi:il  areiMHio.-LiibmurKiUidcfllsi  .    .    .    ,  MISfOPIIIXl. 
A  jivKidiitl  iiica  i  Ibrcc  subniarginal  <i-ll.-i 

liO'l'MVXnSTK'lUlXl, 

Tiilic  I.— rilll.AXTlUNI. 
Mini)  fciiioni  moirm  Ic"  Ibickciici  al  :i|ie\,  Iriiin-alc,  and  pniducc.i 
l.ciu:ilh      (  iiiUKHi-.  Liilr.  i  =  /;('.'',v,i-MCr.i. 
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Hind  femora  more  or  le«8  narrowed  at  ai)ex,  uot  triiiioatc,  aud  not 
prfjduced  l)eueath. 
Abdomen  with  first  Hegment  not  at  all  petiolate. 
Kye»  entire  within;  siibmedian  <*ell  of  i)OHterior  wingn  much 
Hhorter  than  the  median  on  the  externo-medial  nervure;  9 

with  a  distinct  pygidial  area Aphilantiiops  Patt. 

Kyes  more  or  Je88  emarginate  withiu;  Miubmedian  cell  of  poHterior 
wingH  as  long  or  slightly  longer  than  the  median  on  the  ex- 
terno-medial nervure;  9  without  a  pygidial  area. 

• Philantul's  Kabr. 

Abdomen  with  first  segment  subiK'tiolate,  as  in  MeUhius. 

THACiiYPrs  Kl. 


fii 


Tribe  II.— MELLINIM. 

In  this  tribe  I  include  MdUnu!<  aud  Gonjiex^  separating  them  from 
the  NysBonini  chiefly  because  the  apical  joint  of  the  $  antennje  is 
normal  and  is  uot  crescent  or  otherwise  shaped  as  in  the  Nyssonini; 
also  because  the  second  subniargiual  .cell  is  not  petiolate  as  in  that 
tribe. 

Antenna.^  well  sei)arated,  situated  close  to  base  of  elypeus,  anterior 
margin  of  elypeus  denticulate;  a  recurrent  nervure  received  by 
the  third  submargiual  cell;  abdomen  always  with  first  segment 
always  petioliform Mfillinvs  Fabr. 

Antennae  approximate,  generally  well  separated  from  base  of  elypeus; 
anterior  margin  of  elypeus  rarely  or  never  dentate;  third  sub- 
marginal  cell  never  receiving  a  recurrent  nervure,  abdomen 
rarely  with  the  first  segment  i)etioliform   .   .   .  G(mvTi-:s  Latr. 

The  genera  HoplisHS,  Dienoplnt*  and  Eifi^pongnu  are  identical  with 
Gorytes 

Tribe  III.-NVSSONINI. 

Prothorax  above  subquadrate,  longer  than  dorsulum;  metathorax  not 
strongly  spiuose;  (posterior  femora  beneath  at  a[>ex,  produced 
into  a  stout  tooth),  form  slender. 
Submedian  cell  of  anterior  wings  nmch  longer  than  the  median 
on  the  externo-medial  nervure;  abdomen  without  a  pale  spot  on 
each  side  of  the  second  dorsal  segment  .  .  .  Didinkis  Wesm. 
Submedian  cell  of  anterior  wujgs  a  little  shorter  than  the  median 
on  the  externo-medial  nervure;  abdomen  with  a  pale  spot  on 
each  side  of  second  dorsal  segment A  r a'son  Jur. 

Prothorax  above  verv  narrowlv  transverse;  metathorax  with  two 
long  spines  (tooth  of  posterior  femora  not  so  strong  as  in  tlie 
preceding  two  genera) ;  form  robust NvssoN  liatr. 
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In  the  foregoing  table  Paranysson  and  Hyponysson  are  considered 
synonymous  with  Nysson,  The  lack  of  the  third  submarginal  cell 
in  N,  {Hyponysson)  hkolor  is  simply  an  anomaly.'®  I  have  recently 
received  another  anomalous  species  (which  is  new)  from  New  Mexico, 
which  lacks  the  second  (petiolated)  submarginal  cell. 

Tribe  IV.— STIZINI. 

^larginal  cell  about  twice  as  long  as  the  first  submarginal;  spurs  of 
hind  tibiie  enlarged  in  the  9 ,  and  the  pygidium  well  developed; 
abdomen  ( $ )  with  a  single  spine  at  ai)ex  .   .   .  Bpheoius  Dhlli. 

Marginal  cell  much  shorter  than  the  first  submarginal;  spurs  of  hind 
tibia?  short  in  both  sexes,  not  enlarged;  no  pygidium,  at  the 
most  with  two  short  ridges  on  each  side  of  apical  j)ortion  of 
last  dorsal  abdominal  segment;  abdomen  ($)  with  three  spines 
at  apex Stizus  Latr. 

Bembecimis  and  Megastiziis  are  considered  synonymous  with  Slizus 
in  the  foregoing  table." 
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Tribe  V.— BEMBICINI. 

Anterior  ocellus  linear,  trauHversely  arcuate. 

Maxillary  palpi  six-jointed,  labial  palpi  four-jointed.  Metatho- 
rax  excavated  posteriorly,  compressed  laterally;  last  ventral 
segment  (^)  with  three  spines .  BKMBinrLA  Burm. 

Maxillary  palpi  four-jointed,  labial  palpi  two-jointed;  metathorax 
flat  or  c<mvex  behind,  not  compressed  laterally;  last  ventral 

segment  ( ^ )  with  a  single  spine, 

Bembex  Fabr.  (=3//rrofte;/j6c.r  Patt.). 

Anterior  ocellus  elliptic,  round  or  reuiform. 

Maxillary  palj)!  three-jointed,  labial  palpi  one-jointed;  anterior 
ocellus  longitudinally  elliptic;  inaxilljo  very  long,  reaching  the 
hind  coxie Steniolia  Say. 

Maxillary  palju  six-jointed,  labial  palpi  four-jointed;  anterior 
ocellus  round  or  reniform;  ma.xilljc  short  .    .  Monedij.a  Latr. 

Tribe  Vf.— NEOLAHUINI. 

This  tribe  is  based  on  a  single  ^enus  Neolarra  Ashni.  which  may 
be  distinguished  by  its  tribal  characters.  I  have  not  examined  this 
genus  during  the  preparation  of  this  classification,  but  if  my  memory 
serves  me  right  it  should  be  placed  here,  between  the  Ilnnhxchii  and 
Bothnosiethini, 

'*  S<M'  llaiullirsch,  Sit/.l).  K.  Akad.  WisstMiscli.,  Wit'ii.  Msith.-naturw.  Claaw*. 
XCV.  Abth.  1,  p.  2».H. 

>'  ScT  Handlirsch,  1.  c.  CI.  p.  -Jd-ai. 
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Tribe  VII.— B0THYN08TETHINI. 

Marginal  cell  truncate,  with  an  appendiculation;  eyes  converging 

towards  vertex;  hind  femora  not  thickened  at  apex 

Plenoculus   Fox. 

Marginal  cell  pointed  at  tip,  without  appendiculation;  eyes  diverging 
towards  vertex ;  hind  femora,  especially  in   9 ,  thickened  at 

apex BOTHYNOSTBTHUS   Kohl. 

Tribe  VIII.— AST ATINI. 

This  tribe  is  formed  of  the  genus  Astatm,  and  is  based  chiefly  on 
the  strange  disposition  of  the  eyes  of  the  male  sex ;  they  meet  on 
the  vertex,  a  characteristic  not  found  in  any  other  genus  of  the 
fossorial  Hymenoptera,  and  not,  as  far  as  I  know,  in  any  genus  of 
the  Order. 

Tribe  IX.— DIPLOPLECTRINI. 

The  genus  Diploplectron  forms  this  tribe.  The  chief  characters 
are  that  both  sexes  have  the  middle  tibiae  two  spurred,  the  very 
short  suhmarginal  cell  and  the  prominent  and  very  long  prothorax. 
It  is  evidently  allied  to  the  European  genus  Dinttnsy  which  probably 
belongs  to  this  tribe.  As  the  latter  is  the  older  genus,  the  name 
proposed  for  this  tribe  \nll  have  to  give  way  to  Dinetini,  but  as 
Dinetus  does  not  occur  in  North  America,  and  as  this  is  simply  a 
classification  of  the  forms  inliabitiug  that  region,  I  prefer  to  use  the 
name  propo^led  above. 

Tribe  X.— MI8COPHINI. 

Wings  with  two  suhmarginal  cells,  the  first  receiving  a  recurrent  ner- 
vure;  marginal  cell  acuminate,  not  appendiculate;  eyes  converg- 
ing but  little  or  not  at  all  towards  vertex  .   .    .  MrscoPHrs  Jur. 

Wings  with  three  suhmarginal  cells,  both  recurrent  nervures  being 
received  by  the  second  suhmarginal  cell;  marginal  cell  elongate, 
truncate  at  apex  and  appendiculate;  eyes  strongly  converging 
towards  vertex Niteliopsis  Haund. 

Tribe  XI.— LYRODINI. 

Lyrod<iy  upon  which  this  tribe  is  based,  might  be  placed  in  the 
Larrini,  were  it  not  for  the  regularly  formed  and  distinct  ocelli. 
The  only  other  character  worth  mentioning  in  which  it  differs  from 
the  following  tribe,  is  the  peculiar  shape  of  the  prothorax  above, 
which  is  being  apparently  twice  emarginate,  with  the  intervening 
space  strongly  developed. 

21 
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Tribe  XII.— LARRINI. 

Under  this  head  are  placed  all  those  genera  of  the  old  family 
Larridae,  which  have  the  hind  ocelli  distorted  and  more  or  less  obsolete. 

Just  within  the  inner  eye  margins  there  is  a  more  or  less  developed 
longitudinal  fold  or  swelling. 
Mandibles  not  dentate  within;  outer  side  of  anterior  tibiae  armed 
with  strong  spines;  pygidium  ( 9 )  not  pubescent .  .  .Larra  Fabr. 
Mandibles  armed  with  one  or  two  teeth  within. 
Pronotum  drawn  under  the  dorsulum,  especially  at  the  sides ; 
metanotum  longer  than  the  dorsulum;  anterior  femora  (^)  not 
emarginate  near  the  base;  pygidial  area  covered  with  a  hoar- 
frost-like pile NoTOOONiA  Costa. 

Pronotum  not  drawn  undei*  the  dorsulum ;  metanotum  shorter 
than  the  dorsulum;  anterior  femora  (^)  emarginate  near  the 
base  as  in  Tachysphex  and  some  species  of  Tachytes  ;  pygidial 
area  on  apical  portion  with  short,  Htiff  hairs. 

Ancistromma  Fox. 

Within  the  inner  eye  margins  there  are  no  signs  of  a  swelling  or  fold. 
•  Comb  on  anterior  tarsi  (9)  composed  of  stiff,  tolerably  short 
thorns;  pygidial  area  entirely  covered  with  pubescence;  hind 
ocelli  linear,  liool^edat  upper  end;  fore  femora  of  $  either  emar- 
ginate or  not  emarginate  near  the  base  i5eneath  .  Tachytes  Pz. 
Comb  on  anterior  tarni  (  9 )  composed  of  very  long  flexible  spines 
or  bristles;  pygidial  area  naked;  hind  ocelli  oval;  fore  femora  ( $  ) 
always  emarginate  near  the  base  l>eneath  .  Tachysphex  Kohl. 

TriljKi  XIII.— TKYPOXYLONINI. 

Anterior  wings  with  three  submarginal  cells;  abdomen  short,  seswile. 

Female  with  a  well-develoi)ed  pygidium;  marginal  cell  shorter 

than  the  first  submarginal;  antennie  of  $  more  or  lesn  dentate 

PiSONOPSIS   Fox. 

Female  without  a  pygidium;  marginal  (m?11  nearly  as  long  as  the 
three  submargini^l  cells  united;  an  ten  na^  of  $  not  dentate.  .   . 

PisoN    8pin. 

Anterior  wings  with  two  submarginal  cells;  abdomen  long,  clavate 
TRYPoxYiiON  liatr. 

Subfamily  OXYBELINiE. 

In  my  opinion  the  jieculiar  armature  of  the  metathorax  and 
postscutellum,  together  with  the  form  of  the  eyes  and  ueuration, 
justifies  the  retention  of  the  genus  Oxybelm  in  a  subfamily.  Saus- 
sure  forms  a  tribe  of  it. 
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Subfamily  CRABRONINJE. 

Byes  hairy;  maiidibleB  eniarginate  exteriorly. 

Entomooxathts  Dhlb. 

Eyefl  not  hairy;  mandible  not  emarginate  externally. 

Second  diseoidal  cell   long,  narrow,   obtunely  pointed  at  apex, 
longer  than  the  firHt  discoidal  cell;  form  short,  robiint;  abdomen 

l)eneath  flat,  or  subeoncave Anachahko  Paok. 

Recond  diHcoidal  cell   broadest  at  apex,  shorter  than   the  first 
discoidal;  form  elongate;  abdomen  convex  lieneath. 
Ckabko  Vixhr.  {^=  Rhop(tlnm), 
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BY   (SKHARIi    FOHKK    A.VU    W.    K.    MnOKEHEAD. 

During  the  past  sHmmer  (  1S94)  n  Diinil»er  of  moiiuds  have  been 
explored  in  Oliio  in  behalf  of  the  Aaidemy  of  Natural  Sciences 
of  Philadelphia.  The  reports  of  Mr.  Gerard  Fowke  relating  to  the 
Vau  Meter  mound  and  of  Mr.  Warren  K.  Moorehead  as  to  the 
Metzger  mound  are  appended.  Ci.AKEStK  B.  MooRH 

"Moi'sus  IN  Pike  County.  Oum. — -Three  miles  south  of 
Piketon,  half  a  mile  from  the  jwint  where  Beaver  Creek  discharge* 
int«  the  Scioto  river,  on  the  farm  of  J.  SI.  Van  Meter,'  is  a  'double 
mound '  on  the  highest  terrace.  The  larfrer  part,  measuring,  after 
l)eing  plowed  over  for  a  number  of  years,  75  feet  in  diameter  and 
10  feet  high,  has  its  west  base  just  at  the  brink  of  the  terrace  at  a 
point  where  the  blufi*  U  50  feet  high,  <juit«  steep,  with  the  creek  at 
its  foot.  The  smaller,  south  of  east  from  the  first,  is  six  and  one-half 
feet  above  the  surrounding  level  and  JiB  feet  in  diameter.  At  the 
jmicfion  of  the  two,  the  top  ia  three  niid  one-hnlf  f.'et  iibove  thi'  general 
"level. 

-A  imii-li  111  fe<t  wide  iviw  stunted  ill  llie  eiist  side  of  the  smjiiler 
mowu.l,  gNtdiially  widening  imlil  it  was  2.")  f^ot  at  tlie  wnlcT,  aiul 
then  drawing'  in  until  it  wja  20  teet  wide  tit  15  feel  west  of  the 
center.  Henenih  the  middle  purt  Wii,«  ii  c'ore  20  feel  acros?  ;ind  ;i 
feet  liigli  of  soil  plnced  nnd  jiacked,  or  much  tramped,  while  wet ; 
it  wall  Honiewliai  darker  than  thi'  loinn  com|)osinir  the  remainder  of 
the  mound.  i|nite  hard,  and  broke  oH'  in  cl'ids. 

'•On  (he  orijritial  surfni'e  of  tlie  ground,  liegimiiugalwut  five  feel 
ea.st  of  the  center,  wa.*  a  bnrueil  place  a  liltle  over  20  feel  across  at 
(lie  widest  pari,  and  reaching  "-'0  fee!  woi  of  the  wnler,  or  nearly  lo 
the  lowest  ]>..inl  between  ihc  nn.nii.ls.  A  tire  hud  l>ecii  burned  over 
this  area  tor  a  slmrt  lime  only  iuid  wiili  a  small  aniuinil  of  wood,  as 
the  burned  earth  was  nuwliciv  nmie  llian  an  inrli  lliick.  niosl  of  it 
nnirh  less,  while  the  cUarcoal  and  .allies  varied  from  a  mere  >treak 
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to  a  iittle  more  than  an  inch  except  in  one  place  where  a  short  log 
^ix  inches  in  diameter  was  converted  into  charcoal. 

**  Except  an  arrow  and  a  spear,  found  loose  in  the  dirt,  there  was 

not  a.  relic  of  any  description,  nor  the  smallest  fragment  of  a  human 

bone.,   A  few  pieces  of  much  burned  bones  of  small  animals  or  large 

birds  were  in  the  charcoal  at  the  center,  and  many  small  pieces  of 

bui-ned  stone  were  scattered  all  through  the  mound.     The  eastern 


of  deep  grave,  20  feet  south  from  center  of  larger  mound  on  Van  Met«r  farm, 
y  of  mound,  6  feet. 
1, 1  foot. 
^Vsoil,  3  feet, 
"^^vel,  ( to  bed  of  river) . 

ravel  thrown  from  excavation. 
XX.  Position  of  human  boneti. 
.  .18  of  an  inch  equals  1  foot. 

^^If  contained  a  large  amount  of  ashes  and  much  charcoal,  thrown 
^  Vfiih  the  dirt  to  help  fill  up. 

*'In  the  larger  mound  a  circle  forty  feet  in  diameter  was  laid  ofi 
^'Uh  the  apex  as  the  center.     This  brought  the  circumference  about 
*our  feet  below  the  top. 

**In  the  cap,  12  feet  east  of  center  were  decayed  human  bones 
Vith  a  few  rough  beads  and  fragments  of  pottery ;  at  the  same  dis- 
tance southwest  of  center  were  others  with  a  spear  or  knife  by  one 
femur  and  a  flint  chisel,  polished  at  the  sharp  end,  near  the  skull. 
None  of  the  bones  were  entire,  and  being  so  close  to  the  surface  were 
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as  soft  as  afihes.  Six  feet  southeast  of  center  a  flint  knife  lay  near 
fragiiient^t  of  a  skull;  and  at  the  place  where  the  chest  bones  would 
have  been  were  fragments  of  a  pot  that  seemed  to  have  been  entire 
when  deposited.  Less  than  a  foot  from  the  apex  were  fragmentary 
human  bones. 

*  *  A  knife  and  a  boat-shaped  slate  ornament  with  a  crease  around 
the  middle  were  loose  in  the  dirt.  Nothing  further  was  found  in  the 
upper  portion.  A  well  wrought  flint  spear,  8i  inches  long,  and  a 
hematite  hemisphere  were  found  on  the  top  of  this  mound  some  years 
ago — perhaps  plowed  out.  All  the  loose  earth  was  now  scraped 
away  and  concentric  circles,  five  feet  apart,  laid  ofi*  on  the  level  sur- 
face of  the  top.  In  the  outer  ring,  on  the  northern  and  western  sides, 
within  a  foot  or  less  of  the  top  were  traces  of  six  skeletons,  intrusive 
burials ;  nothing  was  found  with  any  of  them. 

**  A  little  west  of  south  from  center,  with  its  inner  margin  17  feet 
from  that  point,  was  an  elliptical  grave,  dug  before  the  mound  was 
l)egun.  It  measured  a  little  more  than  nine  feet  long  and  a 
little  more  than  five  feet  wide,  with  the  longer  axis  very  nearly 
oast  and  west.  At  about  18  inches  below  the  original  surface, 
along  the  center  line  of  the  grave,  a  body  had  been  placed. 
Only  fragments  of  the  teeth  and  skull  remained,  except  that  a 
few  .Hniall  pieces  of  the  pelvis  and  finger  hones  were  preserved 
by  the  action  of  ^\e  small  rectangular  copper  plates''  that  had 
evidently  Injen  fastened  around  the  wrist.  These  plates  were  in  a 
little  mass  of  very  loose,  dark  earth,  probably  remains  of  some  sort 
of  fur  or  fabric,  stained  in  a  few  places  with  red  ochre.  Nothing 
else  was  found  in  the  grave  until  at  the  bottom,  more  than  a  foot 
below  the  up{)er  level  of  the  gray  sand,  which  here  lies  four  feet 
under  the  proper  surface.  At  this  level  lay  a  few  decayed  pieces  of 
bones  of  a  medium  sized  person  extended  on  the  back,  head  east, 
exactly  under  the  upper  skeleton.  The  body  had  been  covered  with 
.bark  or  w(M)d  which  extended  to  the  margin  of  the  grave  on  every 
side  and  gave  a  reddish- brown  tinge  to  the  lower  two  inches  of  filled- 
in  earth.  This  earth  was  from  a  swamp  or  low  bottom,  heiug  black 
and  sticky  and  evidently  packed  in  wet,  causing  the  entire  decay  of 
the  skeleton  which  would  otherwise  have  been  well  preserved  by  the 
dry  sand  in  which  it  lay.     The  grave  wall  was  cut  down  straight  for 

*  See  note.     ('.  H.  M. 
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two  feet;  below  this  the  ends  drew  in  somewhat,  while  the  sides  were 
slightly  overhanging,  probably  from  caving  in  of  the  gravel  while  it 
was  being  dug.  The  work  was  done  from  the  south  side,  a»<  most  of 
the  earth  was  thrown  to  that  side,  the  remainder  being  piled  at  the 
two  ends. 

"At  15  feet  north  of  the  center  began  a  streak  of  burned  earth, 
charcoal,  and  ashes,  which  gradually  thickened  toward  the  center. 
It  proved  to  be  nearly  circular  in  outline  and  20  feet  across.  For 
three  or  four  feet  around  the  margin  the  ashes  seem  to  have  been 
swept  toward  the  center,  as  the  natural  earth  of  the  mound  had  l)een 
deposited  directly  on  that  burned,  without  any  ashes  or  charcoal  in- 
tervening. At  eight  feet  north  of  center  the  mass  thickened  to  a 
foot  and  held  this  thickness  for  six  feet  farther,  and  for  nearly  eight 
feet  east  and  west.  The  material  forming  the  charcoal  varied  from 
sedge  grass  to  small  trees,  the  largest  piece  being  a  pine  log  a  foot 
in  diameter  and  six  feet  long.  The  inner  portion  of  this  was  in  its 
natural  condition,  the  charred  outside  having  preserved  the  part 
to  which  the  fire  had  not  reached.  Much  of  the  charcoal  was  from 
wood  burned  while  green  and  was  bright  as  polished  metal  where  it 
had  been  kept  tolerably  dry.  There  were  a  few  fragments  of  animal 
bone  here  and  there,  and  enough  small  pieces  of  human  bone  to  show 
that  a  body  or  skeleton  had  been  cremateil,  some  of  them  being  like 
cinder,  others  scarcely  charred.  The  thinness  of  the  ashes  and  the 
amount  of  the  charcoal  showed  that  the  fire  had  been  smothered 
while  much  of  the  fuel  remained  on  it.  Lying  on  the  top  of  the 
charcoal  where  it  was  thickest  was  a  considerable  quantity  of  char- 
red cloth,  showing  at  least  four  distinct  methods  of  weaving ;  there 
was  also  much  of  what  seemed  to  be  fur  or  some  such  material ;  the 
latter  was  sofl  as  soot,  while  some  of  the  cloth  was  fairly  well  pre- 
served, a  very  little  of  it  showing  scarcely  any  mark  of  burning. 

**  Except  as  noted  above,  no  relics  of  any  description  were  found 
anywhere  in  the  lower  part  of  the  mound. 

Gkkard  Fowkk." 

The  five  rectangular  sheets  of  copper  found  with  human  remains 
by  Mr.  Gerard  Fowke,  beneath  the  base  of  the  larger  Van  Meter 
mound,  near  Piketon,  Pike  ('o. ,  Ohio,  consisted  of  sheet  copper  oxi- 
dized and  carbonated  to  a  certain  extent,  though  a  large  [)ercentage  of 
metal  was  unaffected.      These  sheets,  though  not  exactly  similar  as  to 
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length  and  breadth,  do  not  vary  materially,  so  that  the  measurement 
of  one,  namely  2-5  inches  by  8*2  inches,  may  be  considered  to  apply 
tpproiimately  to  all.  That  tliey  had  been  portions  of  a  sheet  or 
iheelt  of  larger  size  was  evidenced  by  at  least  one  closely  ground 
edge  on  each  specimen,  contrasting  markedly  with  the  rough  line  of 
eepanticm  of  the  other  margins.  No  ornamentation  like  the  beaded 
miigm  and  the  repousac  work  of  Florida  and  Tennessee  was 
apptnDti  though  the  marks  of  numerous  blows  from  a  convex  blunt 
cutting-edge  were  visible  on  all  the  specimens.  Exfoliation  was 
DOtieeftUe  near  the  edges.  The  sheets  were  of  irregular  thickness 
iTenpng  about  1  mm. 

Notwithstanding  these  indices  of  aboriginal  origin,  so  solid  was 
the  tppearanoe  of  the  copper  that,  though  no  l)eliever  in  a  post- 
Oriombian  origin  for  mounds  as  a  rule,  I  admit  having  experienced 
i  feeling  of  doubt  as  to  the  origin  of  this  copper,  a  doubt  which  a 
thoioagh  and  careful  analysis,  made  by  Ledoux  and  Company,  of 
New  York,  speedily  dispelled.     The  result  is  given  in  detail : — 

"Copper 99-9130 

Silver 0-0198 

Arsenic. 00026 

Antimony Trace 

Iron 0-0233 

Nickel  and   cobalt  ....  0-0080 

"Kote: — The  above  ani^lysis  was  made  after  removing  the  super- 
UBpowd  film  of  oxides  and  carbonate  from  the  sample.  Special  ex- 
Maination  for  lead,  bismuth,  and  zinc  shows  that  none  of  these  is 
IKMDt" 

It  is  quite  evident  that  here  we  have  to  do  with  native  copper  of  a 
pnritj  greater  than  is  ordinarily  produced  at  the  present  time  by  any 
i^tiDg  process'  and  consequently  of  a  still  higher  degree  of  purity 
than  would  be  the  product  of  early  processes  of  smelting  the  arsenical 
Mll|lhide  ores  of  Europe^  Moreover,  the  introduction  of  lead  in 
vefiningt  though  not  an  invariable  custom,  was  extensively  practised 
b  Europe,  especially  in  copper  intended  for  sheet  or  wire,  and  its 


*  All  smelted  copper  contains  from  three  to  ten  hundredths  of  one  per  cent, 
of  eombined  oxygen. 

^  For  fuU  details  as  to  aboriginal  copper  the  reader  is  referred  to  "Certain 
Stnd  Mounds  of  the  St.  John's  River,  Florida,  Part  II,"  Joum.  Acad.  Nat.  Sci., 
Vol.X. 
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uIk^ciic'p,  ill  ciiiitifr'tuiti  with  treeiluiii  from  cunsideralile  ijUHntitiea  ul' 
Hi^euic,  or  uatliiiituv.  ur   botli,  nmv   always  he    r^^nleil   aa   | 
evideuoe  against  att  eurty  European  orifrin. 

C'LARKXCK    II.    MiiORJI 


■•Thk 


i-Mr. 


;k  Mound. — This  struttture,  the  property 
('harlbs  Metzger,  is  Wated  aii  Deer  Creek,  al>out  iwu  iititeB  fntiii 
Yellow  Bud  (suuthwest).  Sittiatcd  uprm  &  hill  one  hundred  aud 
fil^y  or  one  hinidre<t  and  sixty  feet  iu  altitude,  the  niuund  outnnmttfU 
u  fine  view  of  the  furruundiu);  country.  The  plains  stretcli  away 
towards  the  Sciulu  three  mile»  dislaut  and  continue  two  mites  eusl 
of  tlie  river,  wliere  they  terniinnie  in  high  hill^.  The  mound  is  very 
nearly  round,  and  is  thirty-four  feet  in  height  by  two  hundred  fe«t 
iu  diameter  at  the  hase.  Alongside  of  it  is  a  hur^e-shoe  or  crescent- 
shaped  emliaukmenl  and  two  small  tmmuds. 

"On  August  20,  1S94,  work  was  hegun  upon  the  structure. 
The  mound  had  been  originully  opened  by  some  fanners.  Wheii 
they  begun  work  the  structure  stood  torty  feet  iu  height.  They  sank 
a  circular  shaft  eight  feet  in  diameter  from  the  apex  downwards. 

"Our  men  Hrst  re^Iiu^ed  the  height  of  the  mound  about  ten  feet. 
This  gave  a  platform  Hfly  feet  iu  diameter  and  twenty-four  leet 
above  the  surrounding  surfnce.  The  ^miund  in  the  center  gf  the 
slrncture  (where  the  previous  excavation  had  heen  sunk),  we  found 
to  be  very  damp  auU  heiivy,  and  as  we  proceeded  downward,  we  be- 
(tame  cunviucetl  that  the  lug  pen  tbund  by  the  original  excavators  in 
the  center  of  the  structure  would  l>e  iu  a  bad  condition,  and  that  we 
must  depend  on  other  jtens  were  we  to  take  out  uriy  lugs  eiitire. 

"The  structure  was  composed  of  ordinary  hill  clay.  At  the  top  it 
was  not  stratified,  and  as  it  varied  but  slightly  iu  color,  it  was 
extremely  dillicult  to  distinguish  any  of  the  ■  duni{is.'^  On  .August 
22ud  a  very  frognieutury  skek-lon  was  foiiud  alioul  twelve  feet  below 
the  lop  mid  four  feet  souihweal  of  the  central  excavation.  The  l>udy 
had  lieen  originally  hurled  iu  hark  wldeh  |iercolatiou  of  wnl«r  from 
above  bad  utterly  decomposed.  With  the  Ifones  was  a  spuol-ehaped 
buttou  of  copi»er.  nlioul  an  inch  in  diameter,  heavily  ciiAled  with 
copper  oxide. 

"The  2&th  two  teams  were  put  upon  the  mound,  and  they.  togelJier 
with  the  ahiivels,  reduced  it  rapidly.      When  within  fi 
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U)p  of  the  log  {)ens  we  dispensed  with  the  teams  and  used  tlie  shovel- 
lew  for  the  remainder  of  the  work.  One  or  two  arrow-heads  were 
found  during;  the  course  of  the  excavations. 

•*  At  eighteen  feet  from  the  top  and  eight  feet  north  of  the  center 

was  a  &irly  well  preserved  skeleton  surrounded  by  pieces  of  sap- 

lin^  and  logs,  two  to  four  feet  in  length.     These  were  originally 

laid,  one  above  the  other,  to  the  height  of  about  a  foot.     These 

^og8,  being  of  small  size,  when  decayed,  had  broken  l)eneath  the 

weight  of  earth.     The  Iwnes  of  the  skeleton  were  unusually  yellow. 

-^•^o  relics  were  found  with  the  remains.      We  saved  some  samples  of 

the  wood,  which  experienced  timber  men  pronounced  oak  and  walnut. 

**On  the  27th  and  2Hth  numerous  bunches  of  fine  roots  and  under- 

g'*x»und  moss  were  encountered.     Samples  of  the  moss  were  preserved. 

Tliere  were  also  several  deposits,  of  boulders,  made  without  apparent 

'"^^Lson.     The  mound,  at  this  point  (twenty-three  feet  from  the  top, 

uixie  feet  from  the  bottom),  appeared  to  l)e  stratified,  and  the  earth 

^^'^Ls  very  soft  in  places. 

**  The  log  pen  in  the  center  of  the  mound,  and  the  one  northwest  of 
*^     remained  for  many  years  l)efore  they  caved  in.     That  is,  the 


*^tj£ger  Monnd,  diagram  showing  ))anded  structure  of  portion  of  east  wall  of 

trench  when  partially  excavated. 

T^*^^>^1  did  not  decay  for  a  long  [period  of  time.     In  the  case  of  the 

*^^  or  largest  pen  (central  one)  the  earth  was  kept  out  of  a  space 

_  "^  ^16x4  feet.     The  second  pen  occupied  a  space  about  8x10  and 

^^ut  6  feet  high,  and  was  constructed  differently  from  the  first, 

^^g  very  small  at  the  top.     These  |)ens  existed  long  enough  for 

^  earth  above  them  to  be  packed  into  large  clods,  which  did  not 

^^*l    into  the  cavity  when  the  wood  decayed  but  gradually  settled, 

^^xning  an  arch.     The  second  arch  was  about  8  feet  in  diameter  at 

*^^  bottom  and  7  feet  higli.     The  cavity  was  filled  with  underground 

There  was  no  evidence  that  moisture  had  ever  entered  the 


B.  MfUgpr  Mouu'].— lliugntiiuf  Uorizoiital  «ei:tioii  ghowiag  tais  HUilnhap 
buakel  dumps.  Siw  ..C  section  Sifl  f«t,  (.■oloin  of  the  earth  found  w(t 
limits  uf  (Ilia  diagnm  n-ere  black,  light  and  dark  brawn,  yellon  and  blalAn 
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little  cave.     It  was  perfectly  dry  with  fine  dust  in  the  bottom.     The 

xxiofls  would  blaze  when  touched  with  a  match.     In  the  central  pen 

t-hie  conditions  were  entirely  different.     The  excavation  sunk  by  the 

banners  permitted  water  to  penetrate  entirely  over  15x  20  feet  of  the 

b^ase  of  the  mound. 

**  As  the  main  trench  was  continued  we  noticed  several  small  ash 
p>i  Is  and  patches  of  dark  and  also  burnt  earth.  In  these  were  ashes, 
f^ottery  fragments,  animal  bones,  mussel  shells  and  flint  chips.  This 
-grillage  site  refuse  was  not  considerable. 

**  Below  the  upper  portion  different  colors  in  the  mound  showed 
plctinly  the  'dumps'  which  contained  from  a  peck  to  a  third  of  a 
l>v.:msliel  each.  They  clearly  showed  the  mound  to  have  been  con- 
ructed  entirely  by  manual  labor,  and  that  about  as  much  earth  as 
uld  be  conveniently  carried  by  one  person  was  deposited  in  each 
lo«ici.  The  drawing  B  shows  the  section,  three  by  six  feet,  which 
^^kjs  been  carefully  *  scalped  *  and  smoothed  to  bring  out  the  shades. 
**  The  trench  at  this  point  was  about  forty- five  or  fifty  feet  in  width 
^'^^cl  was  level  throughout.  The  last  three  or  four  feet  taken  out  by 
^"«  teams  were  removed  from  the  center,  and  when  the  shovellers 
sin,  the  trench  dipped  from  either  end  to  the  center.  In  working 
t^lie  original  base  line  a  large  bed  of  ashes  was  uncovered.  The 
pen  itself  extended  12  feet  east  and  west  to  15  feet  north  and 
**^^^t.li.  The  statement  of  the  original  excavators  we  can  hardly 
^  ^*^ly.  It  appears  that  the  pen  was  composed  of  smaller  logs  than 
_^^3^  state.  Two  large  logs  have  lefl  a  broad,  thick  strip  of  decayed 
on  the  narrowest  side  of  the  pen.  One  corner  of  the  pen  ran 
into  the  ash  pit.  The  logs  at  the  southeast  corner  seem  to  have 
H  somewhat  larger  than  the  others,  and  were  badly  decayed,  but 
managed  to  dig  around  them  and  bring  them  into  relief.  Drawing 
^bowB  the  pen  as  far  as  we  were  able  to  trace  it. 
**  There  were  here  and  there  fragments  of  red  {wttery.  About  one 
below  the  remains  of  the  logs  were  original  yellow  clay  and 
e  clay  the  natural  hill  soil.  The  decayed  logs  and  the  reddish 
h  resulting  from  their  decay  would  fill  four  or  five  barrels. 
i«  will  give  an  idea  of  the  bulk  which  they  originally  represented. 
^  ^as  our  opinion  from  the  excavation  that  most  of  the  logs  were 
^^plings,  and  that  the  pen  was  not  as  large  as  claimed  by  the  origi- 
^^l  explorers.  While  as  large  north  and  east  it  certainly  was  not 
^oie  than  four  feet  high. 
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"The  sides  of  the  trench  were  iiiuiermined  ns  much  as  war  con- 
fiietent  with  ^fcty.     It  waa  found  that  there  was  nothing  in  the  firat 


or  main  trench  wive  ihc  ]>en  lii-wriliwl,  ll)e  reliiM,   the  two  frag- 
DieritHry  ffkelptotiB,   the  copixr  ear  liutlun  nml  h  few  arrow- heads. 
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le  trench  was  cleaned   to  the  original  surface  and  ox|ierimental 
l-Boles  were  sunk  even  to  the  shale.     There  were  no  burials  below  the 
i^nal  surface. 

**The  ground  had  been  levelled  and  burnt,  thus  giving  the  mound 
even  floor  or  liase.  In  nearlv  all  mounds  of  the  lower  Scioto 
t:  tiis  peculiarity  of  construction  is  observed.  It  is,  therefore,  very 
^«B.>^jk'  to  keep  upon  the  base  line. 

*  *  A  bed  of  ashes  was  discovered  about  four  feet  from  the  bottom  on 

"fcl-i^    northwest  side  of  the  trench.     In  it  were  bits  of  charcoal  of  ex- 

<^c^^ciiugly  bright  lustre  and  as  hard  as  bituminous  coal.     The  ash 

was  everywhere  covered  with  a  thin  layer  of  reddish  bark.     It 

impoHsible  to  preserve  the  bark  in  sections  larger  than  two  by 

^  Irm  ir>^  inches.     The  earth  below  the  ashes  was  burnt  a  bright  brick 

^1^.     The  ashes  varied  from  three  inches  in  thickness  to  a  feather 

^^^,  but  a  quarter  of  an  inch  thick.     The  earth  covered  by  them 

t^^nded  over  ten  by  six  feet. 

*  *  It  was  near  the  northwestern  edge  of  the  ash  bed  that  we  found 
^    end  of  a  large  log.     Numerous  small  logs  were  found  above  and 
und  this  large  one,  but  it  did  not  ap{)ear  that  they  were  laid  with 
^■^y  regularity.     They  did  not  seem  to  be  as  large  as  those  reportetl 
>^    the  men  who  dug  the  first  hole  in  the  mound.     Most  of  them 


e  six  or  eight  inches  in  diameter,  and  six  feet  in  length.  They 
e  badly  rotted  and  only  a  few  fragments  were  saved.  l*ossibly 
the  use  of  plaster  of  Paris  sections  might  have  been  secured 
^^ral  feet  in  length,  but  the  ends  were  so  decayed  that  they  would 
have  shown  whether  or  not  thev  were  cut  bv  stone  axes.  As  soon 
^he  end  of  the  log  was  uncovered  the  men  were  set  to  work  upon 
-  ash  bed  with  hand  trowels,  and  they  dug  over  the  ground  very 
^^^*^fully  for  more  than  a  day  but  found  nothing  of  im|x)rtance.  The 
^^^H«8  were  very  white,  and  resulted  from  the  burning  of  large 
^  ^^ntities  of  wood. 

**  When  the  end  of  the  log  was  uncovered  it  ap|)cared  to  be  fifteen 

sixteen  inches  in  diameter,  and  being  accidentally  struck  by  a  pick, 

were  rejoiced  to  hear  it  ring  as  though  of  sound  fresh  wood.    Wo 

?j  ^*e  compelled  to  spend  three  days  more  and  to  cut  down  the  bank 

^^^t.ween  the  log  and  the  edge  of  the  mound  outside  so  that  the  teams 

^^^Id  pass   in   and   out.      By    these   two   excavations    (Imtli   were 

^^ened)  we  moved  two-thirds  of  the  earth  in' the  mound.     Near 

*^^  log  the  earth  on  all  sides  was  very  loose,  and  in  the  form  of  clods 
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and  large  chunks  rather  than  fine  soil.  It  ap|)eare<l  ifanl  a  circle  nf 
aapliuga  had  been  placed  about  the  log. 

■'  The  log  must  bave  been  cut  at  a  distance  and  cflrried  to  the  mound. 
There  is  no  cedar  nithin  ten  milea  of  the  structure  at  the  prraent 
day.  and  none  was  seen  by  the  early  settlers.  Hmvever,  il  may  he 
that  cedar  grew  upon  this  hill  in  pre-Columbian  times.  The  trench 
extemiiug  to  tbe  northwest  aud  uncovering  the  log  was  35  feet  in 
width  and  something  over  100  feet  in  length. 

"On  Tuesdaj',  September  4th,  the  excavation  reached  the  bottom 
of  the  log,  and  raeasuremenls  gave  its  length  as  18-6  feet  with  a  cir- 
cumference of  5-4  feet.  Immediately  below  the  log  was  a  skelelou. 
The  eapliugs  or  small  logs  congitructing  the  pen  had  been  planted  in 
the  earth  around  this  skeleton,  somewhat  after  the  form  of  a  tepee. 
The  skeleton  iteelf  lay  upon  the  original  shale  in  an  excavation  two 
feet  below  the  surface  of  the  groimd.  It  was  20  feet  from  the  slope 
of  the  mound  directly  above  or  36  feet  Iwlow  the  level  of  the  sum- 
mit. The  skeleton  lay  with  head  to  tbe  north,  arms  at  the  aides,  and 
legs  extended.  Around  each  wrist  ^ve^e  two  copper  braceleti^  At 
the  neck  and  uixm  the  chest  were  several  hundred  shell  t)eade. 
There  were  also  the  tusks  of  some  large  animal.  The  dry  ashes 
with  which  the  remains  were  covered,  and  the  great  depth  from  the 
surface  aided  in  the  preservatii.m  of  such  substances  as  uEualty  decav. 
Traces  of  hair  were  nliout  the  skull,  the  brain,"  dried  and  shrivelled, 
was  found  within  it,  aud  cioth,  buckskin  and  rude  matting  and  bark 
covered  the  remains.  All  of  these  were  carefully  removed  and 
boxed. 

"  A  rough  count  made  on  the  spot  gave  the  number  of  Iteads  as  480. 

"After  removing  the  skeleton  the  log  was  sawed  into  two  sections 
and  carried  out  aud  slJpped.  The  outline  of  the  pen  was  photo- 
graphed and  drawn,  and  the  whole  base  of  the  Irench  down  to  llic 
original  shale  carefully  dug  over.  The  loose  and  partly  arched  earth 
on  either  side  of  the  tn^nch  was  carefully  taken  out.  The  possible 
presence  of  other  pens  in  the  mound  was  settled  in  the  negative. 
The  sides  were  undermined  at  considerable  risk  and  the  walls  were 
allowed  to  fall.  Another  inspoctiou  showed  the  abt«nco  of  oiher 
burials  in  the  structure. 


■  Thia  ninikTkmblc  iirewrvatioa  ■ 
numhi-r  nf  authorlllM  hiivf  been  r 
C.  B.  M. 


1894.]  NATUBAIi  SCIENCES  OF  PHILADELPHIA.  821 

''Subsequently  work  of  filling  up  b^an,  and  when  completed  the 
loound  stood  about  15  feet  in  height,  flat  on  top  and  about  250  feet 


''The  crescent  and  the  small  mounds  near  it  were  carefully  opened 
but  nothing  of  importance  was  discovered.  Three  holes  were  dug 
in  the  crescent,  one  at  each  end  and  one  in  the  center.  The  crescent 
aveiaged  three  feet  in  height,  was  118  feet  across  from  end  to  end, 
lO  feet  in  width  and  250  feet  around.  There  is  no  evidence  of  a 
Considerable  village  site  near  either  of  the  mounds  or  the  crescent 

Warren  K.  Moorehkad." 


22 


322  PROCEEDINQS  OF  THE  ACADEMY  OP  [1894. 


NEW  SPECIES  OP  PUKOI  PBOM  VABIOUS  LOCALITIES. 
BY   J.    B.   ELLIS   AND   B.    M.    EVERHART. 

*  HYMBNOMYCETES. 
Crepidotui  albidni  E.  &  E. 

On  bark  of  (2V/ia)?  Ann  Arbor,  Mich.,  May,  1894  (A.  J. 
Pieters). 

Pileus  resupinate-sessile,  nearly  white,  glabrous,  }-}  em.  aeross, 
margin  incurved  when  dry.  Lamellae  not  crowded,  thin,  broad  for 
the  size  of  the  plant,  pallid,  becoming  yellowish- brown,  radiating 
from  a  lateral  point,  spores  yellowish-brown,  subinequilaterally 
elliptical,  about  5  z  3^^/. 

Polypomi  paohyohellei  E.  A  E. 

On  the  side  of  a  rotten  maple  (Acer  rubrum)  stump,  Newfield,  N. 
J.,  Nov.  1893. 

Imbricated,  small,  l}-2  cm.  wide,  1  cm.  long,  milk-white  at 
first ,  margin  soon  turning  yellow,  mostly  narrowed  behind,  the  pilei 
connected  by  a  resupinate  layer,  surface  apparently  velutinous  but 
not  tomentose,  hardly  depressed  behind.  Pores  minute,  2-3  mm. 
long,  120-150/1  wide,  round  or  by  the  splitting  of  the  walls,  here 
and  there  subsinuate,  margins  even,  not  lacerate-toothed.  Flesh  of 
pileus  thin,  not  over  1  mm.  thick  and  like  the  pores  and  the  whole 
plant  tough-oartilaginous.  Surface  of  pileus  faintly  zonate  toward 
the  margin,  more  distinctly  so  in  drying.  The  pores  are  nearly  as 
long  in  front  as  behind,  thus  thickening  the  margin  of  the  pileus, 
hence  the  specific  name. 

Porift  inermit  E.  <&  £. 

On  dead  shrubs  and  limbs  of  various  deciduous  trees,  Newfield, 
N.  J.  Received  also  from  Michigan,  Canada,  Nebraska  and 
Louisiana.  Issued  in  N.  A.  F.,  No.  313,  as  Polyporus  obliquua, 
from  which  it  is  quite  distinct. 

Resupinate,  adnate,  seriate,  extending  along  the  limb  for  six 
inches  or  more  and  about  one  inch  wide,  yellowish- brown,  2-4  mm. 
thick  in  the  middle,  margin  thin,  narrow,  light-yellow  (when  fresh) 
and  closely  adnate.  Pores  small,  round,  extending  down  to  the 
underlying  wood.     Spores  ferruginous,  sub- globose,  4-5/i  diam. 


".%:  rrpifA-i 
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Mttoronopomi  fnlvidni  E.  A  E. 

On  dead  limbs  of  AlnuSf  Berkeley,  Cala.,  Jan.,  1894  (W.  C. 
Blaadale,  No.  181). 

Resupinate,  adnate,  tawny-yellow,  extending  along  the  limb  for 
6-8  or  more  centimeters  and  3-4  cm.  wide,  margin  velvety  tomen- 
tose,  narrow,  sterile,  adnate.  Pores  short  (1  mm.  or  less),  round, 
extending  down  to  the  matrix  without  any  distinct  subiculum. 
Spores  hyaline,  sub- globose,  about  2/i  diam.  Spines  tolerably 
abundant,  25-35  x  3-4/x,  rather  pale. 

Has  the  aspect  of  Poria  inermis  R  &  R,  but  surface  of  pores 
more  uneven,  and  spiny  within. 

Hydnum  Waihingtoniannm  E.  &  £. 

On  the  ground  in  deep  coniferous  woods,  Tracyton,  Ejtsap  Co., 
Wash.,  Dec,  1893  (Adella  M.  Parker,  No.  214). 

About  4  cm.  high,  pale  orange,  camose,  subviscose.  Stipe  cen- 
tral, 3  mm.  thick,  subattenuated  below.  Pileus  about  4  cm.  across, 
slightly  depressed  in  the  center,  thin,  glabrous,  wrinkled  when  dry. 
Aculei  subulate,  cylindrical,  3-5  mm.  long,  pale  yellow,  nearly  white 
when  fresh,  decurrent  half  way  down  the  stem.  Spores  angular- 
globose,  (white)?,  6-7/1  diam.,  borne  on  clavate-cylindrical  basidia 
20-22  X  QfjL,  with  4  erect,  slender  sporophores  about  6/x  long. 

From  H,  repandum,  to  which  it  is  closely  allied,  it  differs  in  its 
decurrent  aculei  and  tougher  substance. 

Tramellodon  pusillam  E.  &  E. 

On  rotten  wood,  among  coniferous  trees,  Tracyton,  Wash.,  Dec., 
1893  (Adella  M.  Parker,  No.  212). 

Small,  stipitate,  gelatinous,  white  and  nearly  transparent.  Pileus 
subreniform,  membranaceous,  1-1  i  cm.  across,  smoky-brown  above 
and  sparingly  clothed  with  weak,  pale  hairs.  Teeth  not  crowded, 
white,  subcompressed,  about  i  mm.  long,  narrowed  gradually  from 
the  base,  with  a  few  obtuse,  short,  lateral,  tuberculiform  branches  or 
processes.  Spores  ovate-globose,  5-6  x  3il-4/i,  consisting  of  a  thin, 
transparent  sack  containing  ^  single,  large  globose  nucleus.  Stipe 
lateral,  cylindrical,  slender,  equal,  hirto-pubescent,  1  cm.  long,  2 
mm.  thick,  smoky- brown. 

T.  himeoloidea  B.  &  C.  is  a  much  coarser,  stouter  plant,  with 
stipe  18  mm.  long,  8  mm.  thick  at  the  base. 
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CoQiopharK  aapnoidti  E.  &  E. 

Oil  bark  of  ilead  maple,  London,  Canada,  Sept.,  1892  (DearoMs, 
No.  2.004). 

Very  thin,  purplish,  margin  of  the  same  color,  much  resemhling 
outwardly,  Corticium  fumlgattcm,  Tbiira.,  only  not  at  all  cracked  and 
of  a  darker  color.  Spores  brownish,  smooth,  glolioae,  ^3),"  diain., 
or  short  elliptical,  3}-5  x  3-3i.'i.  borne  singly  uu  the  apiceis  of  shurt, 
brown  baHidia  or  rather  emitted  sui/cessively  from  ibese  bagidia,  in 
which  several  spores  already  formed  may  he  distinctly  seen.  The 
subhymenial  hyphic  are  very  scanty,  and  the  bark  has  tbe  appear- 
ance of  having  been  for  some  tiiue  exposed  to  smoke. 
Fsniophora  Atkiaioni  E.  &  E. 

On  bark  of  some  deciduous  tree,  Syracuse,  N.  V.  (Prof.  Geo.  ! 
Atkinson  J. 

Closely  adnate,  ihiu,  emoky-lilac,  or  scnoky-drab  oulor.  aurface 
aneven,  1-3  cm.  across.  Cystidia  subu late-cylindrical,  slightly 
roughened  obove,  SO-40s5-7.",  projecting  above  ihe  bynieuium 
12-20/'.  Sporea  liyaline,  compressed,  elliptical  when  viewed  iii 
front,  4-6  X  2-3/',  suballantoid  when  seen  edgewise,  4-5  x  li-ll'\ 
Coitioinm  alboflaTeicBDi  E.  &  E. 

On  dead,  standing  trunk  uf  Ka/mia  latij'oli'i,  Nuttallburg.  W. 
Va.,  Feb.  1894  (L.  W.  Nutt«ll,  No.  3tio). 

At  first  orbicular,  subpeuzoid,  1-2  mm.  diam.,  becoming  more 
irregular  in  shape  and  1  cm.  or  more  diara. ,  lower  stratum  milk- 
white,  consisting  nf  loosely  interwoven,  bruuching  threads,  and  ei- 
lendiug  out  beyond  the  pale-olivaceotis  or  yellowish,  membrauaceous 
hymenium  so  as  Ui  form  a  thin  subtimbriate,  white  marpti.  Spores 
abundant,  globo»e,  with  a  single  lai^  nucleus,  4-6;i  diam.,  sHghtly 
colured, 

Tl)e  hymenium  has  only  a  ilighl  tinge  of  olive  and  is  |>erhapi 
better  described  as  lighl-drab  color. 
SkDrfDiiiycol  flnbeiU  K.  A  v.. 

On  nde<!ayiug  slump,  Mercer  Islami,  ueur  Heattle,  Wash.,  N(ri 
1893  (AdeliaM,  Parker). 

Pan-shupe<l.  deep  orange  color,  gelatinous,  H-'2  can.  broad  and 
high,  with  a  short,  lateral  stipe,  suberect  with  the  oppusiie  margiui 
incurved  so  as  tu  bear  some  reseinblanpe  to  Itiua  onolim  Perfl.. 
Bubtuberculifom),   or  otherwise   irregular   in  shape   when   young. 
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Spores  oblong-cylindrical,  with  an  oblique  apiculus  below,  obtuse  and 
rounded  above,  yellowish,  about  7-septate,  15-18  x  B/Jt,  about  the 
sstne  as  in  D.  stillcUnSy  from  which  its  fan-shaped  form  and  lateral 
stipe  will  readily  dbtinguish  it. 


*  * 


PYBENOMYCETES. 


Gapnodium  oaeipitoinm  E.  &  £. 

On  living  leaves  of  Photinia  Japonica^  Pasadena,  Gala.,  July, 
1894  (Prof.  A.  J.  McClatchie,  No.  748). 

Perithecia   subulate-cylindrical,  simple  or  branched,  300-400  x 

6(X~70/i,  collected  into  compact,  convex-hemispherical  clusters  1-3 

'Qna.  diam.,  scattered  over  the  upper  surface  of  the  leaf  and  bristling 

'^th  the  projecting  points  of  the  perithecia.     There  is  no  mycelium 

8pi^ading  over  the  surface  of  the  leaf,  only  a  few  erect,  moniliform 

«*J"eads  mingled  with  the  perithecia.     Sporidia  (sporules)?  ovate, 

^^^ptate  and  sub- hyaline  at  first,  finally  submuriform   and  dark- 

'^'"own,  12-20x7-10/1.     We  have  not  been  able  to  make  out  the 

*®^^  with  any  certainty. 

^•otria  paUida  E.  &  E. 

^  Oo  dead  bark  of  Carya  alba,  Missouri,  Oct.,  1891  (C.  H.  Deme- 
^^>   ^o.  276  partly). 

Stroma  mucedinous,  white,  forming  small  (i-1  mm.)  white  tufts, 

^^    subeffused.     Perithecia  6-20  on   a  stroma,  globose  or  slightly 

^^^•t^-globose,  minutely  pulverulent,  about  150//  diam.,  pale- yellow, 

^«^      the    ostiolum    obscure.     Asci  clavate-cylindrical,  sub-sessile, 

^  6-7/x,  paraphysate?.    Sporidia  biseriate  or  obliquely  uniseriate, 

^^tig-fusoid,   3-4-nucleate,  hyaline,  apparently  becoming  unisep- 

^^^  but  not  constricted,  6-8  x  2-2 J//. 

Sometimes  the  perithecia  stand  singly  or  2-3  together  on  scattered 
^■^cls  of  the  white,  mucedinous  stroma. 

^^turia  vaooinii  E.  &  E. 

On  iead  leaves  of  Vacdnivm  ovatum^  Seattle,  Wash.,  Dec,  1893 
^^-  V.  Piper,  No.  225). 

^  ^eritheda   hypophyllous,  scattered,  astomous,  globose,  80-1  OOm 

^^tQ.,  rather  sparingly  clothed  with  stout,  straight,  black  spines  30- 

^^/*    long.     Asci    lanceolate,    25-35  x  6-7//,    8-spored.      Sporidia 

*^^«eriate,  fusoid,  hyaline,  subinequilateral,  faintly  uniseptate,  10-12 

^  a^2i/i. 
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OhMtoniam  pallidum  E.  vt  K. 

On  an  old  yeaat-cultiire,  made  ou  a  piece  of  carrol,  I^mluii, 
Canada,  March,  1893  (J.  Deamess,  No.  2,245). 

Perithecia  superficial,  thin  membrauaeeous.  pale,  ovale,  150-200.n 
diam.,  with  a  coiiic-papillifurm  lisliulum.  Asci  not  distinctly  made 
out,  but  judging  from  the  arrangement  of  the  Bporadia,  ohlong-cla- 
vat«  30—35  s  10— 12/i,  Sporidia  Wcouical,  brown,  becoming  nearly 
opake,  14-18  X  I0-12/(,  narrowed  and  obtusely  apiculate  at  the 
ends. 

Differa  from  the  usual  type  of  Ckaelomitim  in  its  pallid  perithecia 
sparingly  clothed  with  spreading  white  hairs,  but  by  exposure  and 
age  the  coliir  of  the  perithecia  becomes  darker. 
Luio(pb9ri&  bjtuix  E,  &  E. 
J  On  decaying  limb  of  Sa/ix.  Ohio  (Morgan.  No.  1,021).  ^H 

J  Perithecia  gregarious,  depressed- be misp lie ricul,   j-j   mm.  diam.,       ^^ 

1  clothed  ail  over  except  the  broad,  tuberculo-papilliform  letiolum,       ^H 

■  with  straight,  spreading,  stout,  sniilf-browu  bairs  100-25O.'<  long  and      ^H 

B  6-7,"  thick  at  the  base.     The  matrix  is  also  overrun  with  a  subicu-      ^H 

jB  '""i  *>^  liner,  interwoven,  bmnchittg  hairs.    Asci  clavate-cyliDdrical,       ^B 

aliorMtipitats,  parapbyaate,  &epored,  120-160  x  20;<.  Sporidia 
lyinv'  [lariillpl  in  the  asci,  fusoid -cylindrical,  hyaline,  multinucleate, 
beconiiiJK  7-lo-sr|.(.He,  iiculv  slr;u-ht ,  end«  ohtnse,  45-65x8-10/*- 

Oime:(    ueares't   L.   r,i...,„'mh,   C.  a-    I'.,    I,<ii    ili:,i    i-   l.lnrk    and        "» 
shining  and   beset  with   siiattereil.  lihick    liairs;  ii  iilsi'  has  smaller 
5-7-Bei)late  sixiridia. 
Boiellinia  limoniiipora  Iv  iV  V.. 

On  dead  leaves  of  Fn,j:l>ni.^.  Rockport,  KiiuMis,  A.ig..  1894  lE. 
Bartholomew.  No.  1,545|. 

Perithecia  gregarious,  sujierficial,  ovate,  alnut  j  mm.  diam..  ot^eu 
flattened  or  depressed  aliovc,  clollied  except  the  black,  mammifurra 
OBtiolum,  with  :i  thin,  pruiuose-lomenlose  coat  wliich  soon  disapjtenrs, 
leaving  the  surface  minutely  granular- roughened.  Asci  (p.  sp.) 
70-75  X  "••,  with  a  short  slipi',  J^-spored.  parapliysate.  S|>ori<lia 
obliquely  uni.^^riate.  linionifonu,  (i.e.,  iu'iilfly  elliplical],  the  ends 
Hubmucraiate.    12-15  x7-K...    .Inik-I.rowu. 

The  aleenw  of  any  sul.ic'uluin.  iui.l  t\n-  smiiller  ditfemitly  shaped 
sporidia  pcpiirale  this  froiu  H.  in'il'ill-tri^  iiuil  II.  mnifnidea. 
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BoMlUaia  eeespitosa  E.  &  E. 

On  dead  limbs  of  Celtis  oceidentnlu,  Rockport,  Ka.,  Nov.,  1893 
(Bartholomew,  No.  1,252). 

Perithecia  densely   gregarious  or  cespitpse,    minute   (175-200/1 

diara.)  ovate-globose,  rough,  with  conical  or  conic-papilliform  ostio- 

ium.    Asci  cylindrical,  60-79  xS/a  when  the  sporidia  lie  obliquely, 

75—90/1  long  when    they    lie   end   to   end,    paraphysate,   8-ppored. 

Sporidia  uniseriate,    rather  acutely  elliptical,  brown,  continuous,   9- 

13x6-7/1. 

Distinguished  by  its  small,  rough,  clustered  perithecia. 

^oseUinia  bioolor  E.  &  E. 

On  rotten  wood,  Louisiana  (Langlois). 

I^erithecia  gregarious,  hemispherical,  black-brown,  i  mm.  diam., 
thin  and  fragile,  seated  on  a  white  subiculum  of  interwoven,  branch- 
^^^  hyphae.  Asci  cylindrical,  125-140  x  8/i,  8-8pored,  paraphy- 
®*^-  Sporidia  uniseriate,  broad- fusoid,  subinequilateral,  3-4 
nuclea^te,  hyaline  becoming  brown,  20-23  x  6-7/-t. 

^^^fithecia  only  about  half  as  large  as  in  B.  morthieri  Fckl.,  and 
not  fla.ttened  at  the  apex.     Ostiolum  minute,  papilliform. 

^^••lliiiia  ostiolata  E.  &  E. 

On  bark  of  Ulmus  Americana,  Rockport,  Kansas,  Apr.,  1894 
(^^i^holomew,  No.  1,429). 

"^tnthecia  scattered  or  subgregarious,  superficial,  ovate- globose, 
*  **^Oa.  diam.,  black,  minutely  granular-roughened,  slightly  narrowed 
^^  the  base,  with  a  stout,  obtuse,  short- cylindrical,  or  conic-cylindri- 
^^'  oetiolum.  Asci  clavate-cylindrical,  150x25/1,  paraphysate, 
^^pored.  Sporidia  rhomboid- elliptical,  longitudinally  rugose, 
"*^'^^,  continuous,  25-38  x  20-22//.  Some  of  them  smaller  and 
*^*^lobo8e,  but  this  may  be  a  deformity. 

^^••llinla  pinioola  E.  &*E. 

On   a   weather-beaten   pine    board,  Rockport,  Ks. ,   Feb.,    1894 
^Bartholomew,  No.  1,379). 

l^erithecia  loosely  gregarious,  erumpent-superficial,  ovate-globose, 

^^yish- black,  \  mm.   diam.     Ostiolum   minute,  papilliform,  some- 

*^^e8  slightly   compressed.     Asci  cylindrical,    60-65  x4i//,  p.  sp. 

^0-45/1  long,  paraphysate,  8-spored.     Sporidia  uniseriate,  elliptical, 

^^x3-4/i,  the  shorter  ones  sub-globose,  brown,  2-3-nucleate. 

Differs  from  R.  ovalis,  £11.  in  its  smaller  perithecia  and  sporidia. 
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MeUnomma  asterostomam  £.  &  E. 

On   bark   of  beech  roots,  Grautoo,  Ontario,  Canada,  Jan.,  1894 

(J.  Deamess,  No.  2,238). 

Perithecia  gregarious,  ovate-conical,  rough,  black,  i-i  mm.  diam., 
with  a  conic-papilliform,  often  distinctly  radiate- sulcate  4-5  cleft 
OBtiolum.  Asci  clavate-cjlindrical,  8-spored,  paraphysate,  p.  sp.  45- 
50  X  S-10 fjL,  Bporidia  crowded-biseriate,  oblong-fusoid,  B-eeptate, 
often  constricted  at  the  septa  and  one  of  the  inner  cells  smaller,  pale 
olivaceous-brown  (nearly  hyaline  at  first),  12-15  x  8-4/i. 

Differs  from  M.  fuscidtdum  Sacc. ,  in  the  shape  of  the  peritheda 
and  very  different  ostiolum. 

MeUnomma  morioolam  E.  <&  £. 

Perithecia  gregarious,  scattered,  semi-erumpent,  sub-globose,  i  mm. 

diam.,  with  a  minute  papilliform  ostiolum.     Asci  clavate- cylindrical, 

short  stipitate,  paraphysate,  8-spored,  p.  sp.  40-45  x  7/x.     Sporidia 

hiseriate,  oblong-fusoid,  slightly  curved,  sub-obtuse,  yellowish- brown, 

12-15  X  3-4/i,   mostly  not  constricted,  but  when  mature,  some  of 

them  distinctly  so. 

Differs  from  if.  Mari  H.  Fabre,  in  its  much  shorter  asci  and 
rather  smaller  biseriate  sporidia. 

On  dead  small  limbs  of  Moms,  Rockport,  Kansas  (Bartholomew, 
No.  1,447  partly). 

Melanomma  alpestre  E.  &  E. 

On  dead  twigs  of  Arctostaphylos  Nevademis,  Mt  Paddo,  Wash., 

July,  1886,  Alt.  6,000-7,000  ft.  (W.  N.  Suksdorf,  No.  268). 

Perithecia  scattered,  hemispherical,  1-1  i  mm.  diam.,  carbonace- 
ous, black,  glabrous,  superficial,  flattened,  with  a  minute  papilliform 
ostiolum.  Asci  cylindrical,  short-stipitate,  paraphysate,  110-150  x 
10-12//.  Sporidia  overlapping-uniseriate,  or  (in  the  longer  asci) 
lying  end  to  end,  oblong-cylindrical,  obtuse,  slightly  curved,  3-8ep- 
tate,  brown,  18-22  x  5-6/i. 

One  perithecium  contained  two  distinct  ascigerous  nuclei,  seeming 
to  indicate  that  the  outer,  black  shell  described  above  as  a  perithecium, 
is  in  reality  a  stroma,  but  the  material  was  too  scanty  to  enable  us 
to  settle  this  point  definitely  and  we  have,  therefore,  referred  the 
specc.  to  Melnnomnui. 

Melanomma  dealbatam  K.  <&  E. 

On  old  decorticated,  bleached  and  weather-beaten  cotton  wood  logs, 

Rockport,  Kansas,  Feb.,  1894  (Bartholomew,  No.  1,369). 
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Peritheda  scattered,  erumpent-superficial,  black,  glabrous,  ovate- 
globose,  20O-225/£  diam.,  at  length  more  or  less  collapsing  above. 
Ostiolum  papilliform,  minute.  Asci  oblong-cylindrical,  short- sti pi- 
ttite, paraphjsate,  75-110  x  10-12//.  Sporidia  overlapping  uniseri- 
3.t«,  or  more  or  less  perfectly  biseriate,  obovate,  hyaline,  becoming 
pale-brown,  3>8eptate,  12-15  x  6-7/j!. 

Some  of  the  perithecia  are  sub-elliptical. 

Differs  from  if.  ohlUeraiua  B.  &  Br.  in  its  habitat  (on  wood  of 
cleciduous  tree),  and  its  constricted  sporidia;  from  M,  Catillus  Sacc. 
in  the  character  of  the  sporidia  and  smaller  perithecia,  nor  does  it 
seem  referable  to  any  other  species  with  3-septate  sporidia. 

^ematospheria  vitigena  £.  &  E. 

On  old,  decaying  wood  of  Vitis  rupestrU,  Nuttallburg,  West  Va., 
Apr.,  1894  (L.  W.  Nuttall,  No.  454). 

Perithecia  gregarious,  sunk  in  the  wood  all  except  the  obtuse,  con- 
^^x  apex,  i-i  mm.  diam.,  depressed- globose,  the  buried  part  rather 
thin- walled,  the  erumpent,  convex  apex  thick,  solid,  like  the  stro- 
''^atic  shield  of  Cli/peosphcerla,  Ostiolura  papilliform,  soon  per- 
^'"a.ted.  Asci  clavate-cylindrical,  paraphysate,  8-spored,  86-100  x 
^^ — 12/ji.  Sporidia  sub-biseriate,  fusoid- oblong,  3-septate,  and  con- 
^^Hcted,  sub- acute,  pale- brown,  20-25  x  6-7/x. 

^'^ixiatosphaBTia  Frazini  E.  &  E. 

On  dead  limbs  of  Fraxinus  viridU  that  had  lain  for  some  time  in 
^.^ter,  Rockport,  Kansas,  Feb.,  1894  (Bartholomew,  No.  1,373), 

Perithecia    scattered,    semi -erumpent,    small,    elliptical     (on     a 
'horizontal  section),  300-500  x  250-300/^  the  base  sunk  nearly  to 
^^e  wood,  the  erumpent  apex  closely  embraced  by  the  epidermis. 
Ostiolum   papilliform,  soon   deciduous   and   then,  perithecium    per- 
forated.   Asci  clavate,  short-stipitate,  paraphysate,  70-80  x  12-15/i, 
^^pored.    Sporidia  overlapping  lielow,  biseriate  above,  fusoid-oblong, 
tirown,  d-septate  and  constricted  at  all  the  septa,  often  with  one  cell 
Swollen,  slightly  curved,  20-27  x  6-8//. 

The  speoc.  of  Sphceria  melina  B.  &  Br.  in  Rab.  F.  K,  1835, 
liave  perithecia  ovate- conical,  A-1  mm.  diam.  and  sporidia  uuiseriate, 
4-6-nucleate,  not  constricted,  straight,  22-30  x  12-15/t  and  are  cer- 
tainly different  from  this. 

Teiehospora  (Teiohosporella)  Ohiensis  E.  «&E. 
On  hard  wood,  Ohio  (Morgan,  No.  1,012). 
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Psritheuia  ilensely  grezariouB,  Buperliciai,  gmyish-hlack,  rough, 
iivnte^gliibose,  300— 100/r  diam,  witK  a  hroiid  papilliibnu,  soon  per- 
fornteii  osiiohim.  Asci  eyliDdrical,  sbort-«tipitatp,  55-62  i  7-8.-1, 
8-Bptired  (paraphysale)?  S|)ori<lm  iinisieriBte,  short-elliptical,  yellnw- 
ish-lnaline.  obscurely  l-3-Bept«te  nnd  imiriform,  10-12  x  6-8,". 

Has  tlie  general  aspect  of  Hosellini'i  pulvemcea  (Ehr, ), 
ToiohoBpoia  tnbeTDnlits  E.  A  K, 

Oil  woimI  of  Ijii-iodendron,  Ohio  (Morgan,  No,  1,004). 

Peritheeia  gr^nrious,  superficial,  minute,  about  300,'i  high  luid 
200,'  hruiui,  ovate-coDicnl.  ^esiiile  on  the  tlaiteiied  base,  coarsely 
tubercular-roughened,  black.  Oatioluni  ubtuEe,  pcrfurflte<l  and  often 
4-8uicate-c!ert.  Asci  clavat^-cylindrical,  ahort-eti]Mt«te,  110x20,", 
paraphysate,  8-spored.  Sporidia  irregularly  biseriate.  oblong- ell  i[>- 
litMtl,  multiseptale  and  muriform,  hyaliue  at  first,  tardily  beconiiug- 
brown,  slightly  constricted  in  the  middle,  19-22  s  11-13,-,  ends  ob- 
tuse. 

Dislinf^uisheil  from  the  other  spi^cies  by  the  ovute-c-inicii!,  tubert-ii- 
lar- roughened  [jeritbecia. 
TaioltMpaTK  ajnjgialaiies  E.  &,  E. 

On  bark  of  Saiix  amygdtUoiden,  B«ckpon,  Ks.,  July,  1894  (Bar- 
Ibilomeu-.  No.  1,507). 
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unifleriate,  clavate  or  narrow  obovate,  8-10-septate  and  muriform, 
brown,  30-35  x  lO-12/i,  narrowed  almost  to  a  point  below. 

Teichospora  rhypodes  £.  &  E 

On  decorticated  Bhusj  Ann  Arbor,  Mich.,  Apr.,  1893  (L.  N. 
Johnson,  No.  1,545). 

Perithecia  gregarious,  enimpent-superficial,  conic- hemispherical, 
i  mm.  diam.,  with  a  papilliform  or  conic^-papilliform  ostiolum.  Asci 
cylindrical,  100-110x12/1,  paraphysate,  8-8pored.  Sporidia  uni- 
•eriate,  obloug-elliptical,  yellow- brown,  6-7-8eptate,  with  a  more  or 
less  perfect  longitudinal  septum  running  through  several  of  the  c^lls, 
15-18  X  7-8//,  slightly  constricted  in  the  middle,  ends  obtuj»ely 
pointed.  Accompanied  by  pycnidial  perithec»ia  (Macrophoma  rhoina 
E,  &  £.),  smaller  and  depressed,  with  fusoid-oblong,  hyaline 
•porules  18-22x6-7//. 

The  ascigerous  perithecia  are  more  or  less  covered  below  with  the 
remains  of  the  decomposing  fibers  of  the  wood  and  have  a  dirty 
look. 

Teiehospora  orossota  £.  &  E. 

On  the  weathered  inner  surface  of  elm  bark,  Rockport,  Kansas, 
Apr.,  1894  (Bartholomew,  No.  1,437). 

Perithecia  gregarious,  erum|)ent-superf]cial,  ovate-globose,  rough, 
black,  160-200//,  diam.,  fringed  around  the  base  with  short,  creep- 
ing, brown  hyphse,  not  collapsing.  Ostiolum  papilliform.  Asci  cylin- 
drical or  clavate-cylindrical,  about  75  x  10-12//,  abruptly  contracted 
below  into  a  short,  crooked  stipe,  paraphysate,  8-spored.  Sporidia 
sub-biseriate,  obovate-elliptical,  yellow-brown,  3-septate  and  more  or 
less  constricted  in  the  middle,  12-15  x  8-9//,  ends  obtuse. 

Allied  to  71  pygmcm  R  &  £.,  but  perithecia  gregarious  and 
fringed,  and  sporidia  longer  and  acute  l)elow. 

Teiehospora  piriospora  E.  &  E. 

On  outer  bark  of  living  Fraxinus  ivnWiV.  R()ck|)ort,  Ks. ,  March, 
1894  (Bartholomew,  No.  1,233). 

Perithecia  erumpeut-superficial,  subglobose,  i  mm.  diam.,  with  a 
papilliform  ostiolum.  Asci  cylindrical,  100-110  x  15-18//,  sub-sessile, 
paraphysate,  8-spored.  Sporidia  overlapping- uniseriate,  piriform, 
6-ll-8eptate  and  muriform,  yellow-brown.  35-45  x  12-15//,  the 
tenninal  cells  a  little  paler. 
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Teiohospora  nabilosa  £.  &  E. 

On    outer    bark  of  CeUis  occidentalism  Rockport,  EaDsaa>   Nov. 

1893  (R  Bartholomew,  No.  1,249). 

Perithecia  scattered,  superficial,  ovate,  minute,  250x220//,  rough, 
black,  with  a  papilliform  ostiolum,  at  length  collapsing  above.  Asci 
clavate-cylindrical,  70-75  x  10-12//,  S-spored,  with  filiform  para- 
phjses.  Sporidia  uniseriate,  elliptical  or  ovate,  3-8eptate  and  sub- 
muriform,  constricted  at  the  middle  septum,  hyaline  at  first,  but  soon 
becoming  brown. 

The  perithecia  are  mostly  seated  on  a  thin,  black  crust  which  over- 
spreads the  surface  of  the  bark,  giving  it  a  clouded  appearance. 

PleosphsBria  oortioola  E.  &  E. 

On  outer  bark  of  Pimis  rifjida,  Nuttallburg,  West  Va.,  June, 

1894  (L.  W.  Nuttall). 

Perithecia  scattered,  superficial,  ovate,  300-400//  diam.,  carbo- 
naceo-membranaceous,  pilose-strigose,  hairs  100-200  x  5-6/*,  soon 
opake,  very  faintly  and  sparingly  septate,  here  and  there  collected 
into  closely  compacted  fascicles  resembling  stout  bristles.  Ostiolum 
papilliform,  obtuse.  Asci  obloug-cylindrical,  abruptly  short-stipitate, 
80-100  X  20-25//.  Paraphysate?  Sporidia  crowded,  acutely  ellip- 
tical, nearly  hyaline  at  first,  becoming  olive-brown  and  5-7-8eptate 
and  muriform,  but  not  constricted. 

Comes  near  P,  atrigosa  Sacc,  but  perithecia  rather  smaller,  not 
depressed,  and  hairs  fasciculate. 

Lophiostoma  (Lopliio8phflBTa)1  asperum  £.  «&  E. 

On  outer  bark  of  Ulmua  AmericAinay  Rockport,  Kansas,  June, 
1894  (Bartholomew,  No.  1,487). 

Perithecia  scattered,  superficial,  ovate,  tubercular-roughened,  ex- 
cept around  the  prominent,  narrow,  compressed  ostiolum,  400-450/* 
high,  800-350/i  broad,  slightly  narrowed  around  the  base.  Asd 
clavate-cyhndrical,  short-stipitate,  90-100  x  12//,  paraphysate,  8- 
spored.  Sporidia  uniseriate,  mostly  overlapping  or  oblique,  yellow- 
ish-hyaline, uniseptate  and  constricted,  18-21  x  7-8//,  ends  subacute, 
or  when  free  obuse  and  rounded. 

Lophiostoma  speciosam  E.  &  E. 

On  bark  of  Fraximis  vlridis,  Rockport,  Kansas,  March,  1894 
(Bartholomew,  1,406). 

Perithecia  scattered,  erumpent- superficial,  globose,  grayish- black. 
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}  mm.  diam.,  with  a  narrow,  compressed,  deciduous  ostiolum.  Asci 
clavate-cylindrical,  150-200  x  22-25/Jt,  p.  sp.  112-130//  long,  para- 
physate,  8-spored.  Sporidia  biseriate,  oblong-elliptical,  with  the  ends 
subacute,  olive-brown.  10-11 -septate,  not  constricted,  40-55  x  13- 
16/i. 

Lophidinm  paohystomnm  E.  «&  E. 

On  outer  bark  of  Populus  moniliferoy  Kansas  (Bartholomew). 

Perithecia  gregarious,  erum pent- superficial,  depressed- globose, 
}-l  mm.  diam.,  base  slightly  sunk  in  the  bark,  rounded  above  at 
first  and  without  any  visible  ostiolum,  but  finally  with  a  stout,  short- 
cylindrical,  obtuse,  scarcely  compressed  ostiolum  J-J  mm.  long. 
Sometimes  two  or  three  perithecia  are  confluent.  Asci  clavate- 
cylindrical,  110-120x18-22//  (p.  sp.  100-110/0,  paraphysate, 
S-spored.  Sporidia  biseriate,  clavate-oblong  or  obovate-clavate,  27- 
60x12-15//,  6-12-septate  and  muriform,  becoming  dark-brown, 
sometimes  shriveled  and  deformed. 

Distinguished  by  its  turret-like  ostiolum. 

Lophidinm  nitidum  E.  &  E. 

On  dead  shoots  of  cultivated  grapevines,  Nuttallburg,  West  Va., 
Jan.  1894  (L.  W.  Nuttall,  No.  295). 

Perithecia  scattered,  semierumpent,  small  (200-250/z  diam.), 
black  and  shining,  subhemispherical,  the  flattened  base  immersed  in 
the  bark.  Ostiolum  compressed,  thin,  narrow,  sometimes  obsolete. 
Asci  cylindrical,  short- (8- 10//)  stipitate,  about  100  x  10-12//,  para- 
physate, 8-spored.  Sporidia  uniseriate,  oblong-elliptical,  yellow- 
brown,  5-7 -septate  with  a  longitudinal  septum  running  through  two 
or  more  cells,  19-22  x  8-10//,  ends  mostly  rounded  and  obtuse,  not 
at  all  or  only  slightly  constricted  in  the  middle. 

Lophidinm  pnrparasoens  E.  &  E. 

On  old  paper  lying  by  the  roadside,  Ann  Arbor,  Mich.,  March, 
1894  (L.  N.  Johnson,  No.  1,564,  partly). 

Perithecia  gregarious,  on  purplish  spots,  ovate,  400-450//  diam., 
the  apex  emergent  and  crowned  with  the  obtuse,  compressed  ostio- 
lum. Asci  clavate-cylindrical,  100-150x15-20//,  p.  sp.  80-100// 
long,  paraphysate,  8-8pored.  Sporidia  biseriate  above,  oblong  or 
fusoid-oblong,  attenuated  towards  each  end,  7-10- septate,  slightly 
curved,  not  at  all  or  only  slightly  constricted,  2  or  more  of  the  cells 
divided  by  a  longitudinal  septum,  olive-brown,  22-25  x  8-10//. 
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Often  in  some  of  the  asci  the  sporidia  appear  shriveled  and  are 
nearly  opake. 
Lopliidiam  oonfertam  E.  &  £. 

On  decorticated,  decaying  limbs  of  Fraxinus  viridist  Trego  Co., 
Kansas,  Apr.  1894  (Bartholomew,  No.  1,457). 

Perithecia  crowded,  superficial,  with  the  base  broadly  adnate, 
conical,  somewhat  shining  above,  300-400//  diam.  Ostiolum  ob- 
tusely conical,  mostly  more  or  less  compressed,  with  the  opening 
elongated  subhysteriform.  Asci  clavate-cylindrical,  100-110x12- 
15//,  with  a  short,  crooked  stipe  and  abundant  paraphyses.  Sporidia 
uuiseriate,  short-elliptical,  pale  yellow-brown,  3-septate,  obtuse,  more 
or  less  constricted  at  the  middle  septum,  coarsely  muriform,  12-15 
X  10-12//.  Sometimes  the  sporidia  are  smaller  and  darker  with  a 
shriveled  look.  On  account  of  the  slightly  compressed  ostiola  this 
approaches  Teichospora, 

Caoarbitaria  borealis  E.  <&  £. 

On  bark  of  dead  limbs  of  Salix  sp.,   Alcove,  N.  York  (C.  L. 

Shear,  No.  216). 

Perithecia  cespitose,  6-12  together  in  compact  groups,  2-3  mm. 
dinm.,  seated  on  the  surface  of  the  inner  bark  and  loosely  surrounded 
by  the  ruptured  and  upturned  epidermis,  i-1  mm.  diam.,  black, 
rough,  subglobose,  with  a  prominent  ostiolum  soon  perforated.  Asci 
cylindrical,  short-stipitate,  paraphysate,  S-spored,  90-110  x  15-16//. 
Sporidia  uniseriate  or  subbiseriate  above,  elongated  ovate- elliptical, 
about  7-septate  and  muriform,  somewhat  constricted  in  the  middle, 
yellow-brown,  obtuse,  20-27x12-14//. 

Differs  from  C  mlicina  Fckl.  in  its  cespitose  perithecia  and  larger, 

7-septate  sporidia. 

Sphasrella  hypsioola  £.  &  E. 

Perithecia  scattered  or  subgregarious,  ovate- globose,  80-90//  diam., 

subcuticular   or   superficial  by  the  falling  away  of  the  epidermia, 

pierced  above  with  a  small  round  opening.     Asci   oblong,  seesile, 

fasciculate,    25-35  x  7-8//,    8-spored.     Sporidia    crowded-biseriate, 

oblong  or  clavate-oblong,  scarcely  constricted,  hyaline,  9-11  x  2i- 

On  dead  stems  of  Trollius  laxm^  Cameron  Pass,  N.  W.  Colo., 
July,  1894,  alt  10.200  ft.  (Prof.  C.  S.  Crandall,  No.  4). 

Sphaerella  ooernlea  E.  &  E. 

On  dead  stems  of  Aquilegia  cctndea.  Junction  of  Big  South  and 
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Cache  la  Poudre  Rivers,  Colo.,  July,  1894  (Prof.  C.   S.  Crandall, 
Na  11),  alt  9,000  ft. 

Perithecia  evenly  scattered,  subcuticular  but  prominent,  depressed- 
hemispherical,  100-120/i  diam.,  pierced  above.  Asci  fasciculate, 
aparaphysate,  oblong,  mostly  broader  near  the  base,  sessile,  8-spored. 
Sporidia  2-3-8eriate,  crowded,  clavate -oblong,  obtuse,  uniseptate  and 
slightly  constricted  at  the  septum,  15-20  x  3i-4J//.. 

Differs  from  S.  Aquilegice  E.  &  G.  in  its  depressed  perithecia  and 
narrower  sporidia. 

Bidjmella  Myrioas  E.  &  E. 

On  dead  twigs  of  Myrica  cerijera,  Kiamensie,  Del.,  July,  1894 
(Commons,  No.  2,503). 

Perithecia  scattered,  adnate- superficial,  depressed-hemispherical, 
100-120/i  diam.,  with  a  papilliform  ostiolum.  Asci  obovate,  subin- 
equilateral,  sessile,  aparaphysate,  40  x  20//.  Sporidia  biseriate, 
oblong,  hyaline,  uniseptate  and  strongly  constricted  at  the  septum, 
ends  obtuse,  each  cell  2-nucleate,  20  x  6-8//.  The  cells  easily 
separate. 

Bidjmella  Physooarpi  E.  <&  E. 

On  dead  Wmh^  o^  PhysocaiytLs  opulifolkiSy  Nuttallburg,  West  Va., 
May,  1894  (L.  W.  Nuttall,  No.  488). 

Perithecia  gregarious,  covered  by  the  pustuliform  epidermis,  about 
k  mm.  diam.,  white  inside,  depressed- globose,  the  papilliform  ostio- 
lum barely  penetrating  the  epidermis.  Asci  clavate- cylindrical, 
short-stipitate,  85-90  x  10-12//,  paraphysate,  8-spored.  Sporidia 
biseriate,  fusoid,  4-nucIeate,  uniseptate,  constricted  at  the  septum, 
hyaline,  19-22x4-5//,  mostly  a  little  curved. 

DidjmosphaBria  popalilolia  £.  &  E. 

On  fallen  leaves  of  Popuhia  angxdaJta^  Shore  of  Lake  Huron, 
Ontario,  Canada,  May,  1894  (Dearness,  No.   2,263). 

Perithecia  gregarious,  in  suborbicular,  hypophyllous  groups,  about 
1  cm.  across,  not  on  any  definite  spots,  80-100//  diam.,  innate,  only 
the  subconoid,  minute  ostiolum  projecting.  Asci  cylindrical,  short- 
stipitate,  65-75  x  8-10//,  8-spored  (paraphysate)?  Sporidia  uniseri- 
ate,  oblong,  pale  brown,  uniseptate,  slightly  constricted,  upper  cell 
a  little  broader,  12-14  x  3i-41//. 

Plfospora  Biohtophensis  E.  &  E. 

Perithecia    thickly  scattered,   subcuticular,. globose  or  elliptical. 
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300-400,"  diam.,  finaliy  more  or  leas  collapBiug,  the  papillifonn 
ostblum  barely  pierciog  the  epidermis.  Aaci  clavat£- oblong,  short- 
stipiCnte,  paraphyaflte,  8-Bpored.  85-110x20-22:',  Sporidia  biseri- 
ate,  oV)long- elliptical,  S-aeptate  ami  muriform,  moatly  conatricled  in 
the  middle,  yellow-brown,  end  cells  paler  and  subacute,  25— 35  x  12— 
14". 

On  dead  sterna  of  Heltunthm,  Mt.    Richtophen,    N,    W.    Colo., 
July,  1894  (C.  F.  Baker,  No.  238). 
Pl«oip«rft  alp«itru  E,  &  E. 

Ou  decaying  alema  of  Tmllim  laruK.  Cameron  Pass,  N,  W.  Cola, 
July,  1894  (Prof.  C.  S.  CraodftU.  No.  4,  partly). 

Perithecia  scattered,  inoate-erumpent,  ovate-globose,  250//  diam., 
with  a  papilliform  oatioluro.  Aaci  tliiu,  evaucaceut,  150x25-30,  2- 
apored  (in  the  apecc  examined).  Sporidia  oblong- elliptical,  or 
ovate-oblong,  50-IJ5  x  lti-24/i,  moatly  a  little  couetricted  in  the 
middle,  multi-(9-12-)  septate  and  muriform,  deep  yellow-brown. 

The  peritheicia  have  a  scanty  fringe  of  coaree,  brown,  myceliftl 
liireada  around  the  base. 

Thia  ditfera  from  PI.  palyjihragmta  8acc.  in  ita  amaller  glabrous 
perithecia  not  collapsing,  and  its  larger  sporidia  with  fewer  septa. 
Pyrenophaift  Canadcnaii  K.  &  E, 

On  sheatiis  of  I'hleniii  pmtmse,  London.  Cauiida,  July,  1894  I  J. 
Dearnese). 

Peritliecia  seutlercd,  buried  with  the  u[>ex  erumpent,  ovale.  250- 
300,''  diam.,  then|>es,  around  the  .scarcely  prominent  ostiolum  loosely 
clothed  with  S]treadiuii,  brown,  continuous  hairs  50-80  x  5-6/i.  Aaci 
cylindrical,  1.50-190x  28-32,-  (p.  sp.  110-120,'0-  Parophyses  uot 
seen.  S|»ori<iio  4-8,  obloug-elliptical  or  ovale-elliptical,  nearly 
hyaline,  tibtuse,  3-septate,  scai-cely  constricted,  when  mature  one  or 
two  of  the  cells  divided  by  a  lou^itudiual  septum,  40-55  x  15-20.-, 
LeptosphBiia  BambuoioB  K.  &  E. 

On  dead  Sdmli'icm  mdnniii-'n-jxi,  Cameron  Pass,  Colo.,  alt. 
10.000  ft..  July.  1«!I4|C.  F.   Ilaker). 

Perilhecia  burie.1.  <.vate-j:lol>oa-,  ;{r)(l-400,'  diom.,  raising  the 
epidermis  into  pustules  «hieli  are  whitish  at  Hrst  with  the  minute, 
bhifk,  p;ipillil'<.rm  ostioluui  visible  in  the  ivnter.  Asci  clavaie-cylin- 
ilrii-iil,  1(10-120  X  12,".  paraphysiitK',  .s.s|flred.  Spridin  fusoid- 
iTliiidncnl.sli-lillv  ciiived.  uuiseptote  luid  coiislrieled  at  first,  finnllv 
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^septate  and  constricted  at  the  septa,  generally  with  one  cell  near 
tiie  middle,  swollen,  22-27  x  6-7/i,  golden- yellow. 

Differs    from    L.  agiiita    Desm.  in    its    broader,  golden-yellow 
L,  Sambuei  in  Bourn.  F.  Gall.  5960,  has  3-septate  sporidia. 


tptoipluBrU  papyrioola  E.  &  E. 

On  old  pasteboard  lying  by  the  roadside,  Newfield,  N.  J.,   Aug. 
X«94. 

Perithecia  gregarious,  buried,  with  the  acutely  conical  ostiolum 
erumpeut,  110-130/i  diam. ,  ovate-globose.  Asci  (p.  sp.)  60-70  x 
^/^  with  a  slender  stipe  30~40/i  long,  paraphyses  obscure.  Sporidia 
biseriate,  fusoid,  dull  yellow,  slightly  curved,  3-septate,  often  con- 
Ancted  at  the  middle  septum  with  the  next  cell  above  swollen,  14- 
20  (mostly  about  15)  x  2J-3/i. 

XHffers  from  any  form  of  L,  eustoma  (Fr.)  in  its  conical  ostiolum 
constantly  narrower  sporidia. 

Ophioboltis  with  asci  110-120  x  5/^,  sporidia  filiform  80-110 
*  1  i/^  also  occurs  on  the  same  matrix. 

*^^iol)olus  fragfUisponis  E.  &  E. 

-f^erithecia  scattered,  erumpent-superficial,  ovate- conical,  brownish- 

bl^olc,  350-450/1  high,  300-350/z  thick,   narrowed   above  into   the 

P^'OHxinent-papilliform   or   short- cylindrical,  black   ostiolum.     Asd 

*^*^^«^r,  gradually  narrowed  below,  150-200  x  5-5 i/i.     Paraphyses 

^^rm,  evanescent.     Sporidia  nearly  as  long  as  the  asci,  yellowish- 

^^'Wn,  1-H/t  thick,  readily  separating  into  joints  8-12/x  long. 

-Allied  to  0,  rudu  (Riess.),  but  sporidia  only  half  as  thick  and 

P^^thecia  ovate-conical. 

Oti  dead  herbaceous  stems,  on  overflowed  land,  Walton  Creek, 
^^lorado,  July,  1894,  alt.  6,500  fl.  (Prof.  C.  S.  Crandall,  No.  40). 

*^^M>«pora  BrnnellaB  E.  &  E. 

On    living  leaves   of  Brunella  wdgaris,   Columbia   River,    W. 
^likitat  Co.,  Wash.,  Apr.  1886  (W.  N.  Suksdorf,  No.  267). 

I^eritheda  thickly  scattered,  amphigenous,  buried  in  the  substance 
^^  the  leaf,  but  raising  the  epidermis  into  little  black  tubercles  about 
^  ^m.  diam.,  and  pierced  above  by  the  papilliform  or short-cylindri- 
^^  ostiolum.     Asci  clavate-cylindrieal,  80-90  x  12-15/x,  8-spored, 
VP^raphysate)?   Sporidia  fasciculate,  lying  parallel,  clavate- cylindri- 
cal t  yellowish-hyaline,  3-septate,  not  constricted,  55-65  x  3/i. 
23 
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RfpoipiU  BTDDelln  E.  it  E,  | 

On  leaves  of  Bmnella  vul^arin,  Seattle,  Wash.,  Sept.  1892  (C. 
V.  Piper). 

Perithecia  buried  In  Lhe  euhstance  of  the  leaf,  j  mm.  diam.,  the 
base  lieiuUpherical-promiDeiit  below,  the  conic-papilliforra  iistiolum 
erumpcnt  through  the  slightly  tutwrcular-elevated  epidermis  above. 
Asci  clavatft-cylioiJrical,  90-1 10  x  12,-',  8-Bpored,  with  filiform  para- 
physes.  Sporidia  cylindrical,  crowded,  nearly  atraigbl,  "faintly  1-3- 
septale.  obtuse,  55-t52  s  3i-4.". 
Anthaitomells  hypsophiU  E.  &  E, 

Perithecia  gregarious,  buried  in  the  Imrk,  glolxwe,  black,  j— 1 
mm.  diam.,  raising  the  surface  of  the  bark  into  distinct  pustules 
nhicb  are  barely  pierce^l  by  the  papillifomi  osliolum.  Ai^ci  cyliDdri- 
caL  90-110x12'',  paraphysate,  8 -s  pored,  sti  pi  tale.  Sporidia  uni- 
seriate,  narrow-elliptical,  deep  hruwu  and  tinntly  opake,  15-18  x  8— 
10,'.. 

On  dead  stems  of  Lonirem  involurratit,    Camerou  Pass,  N.    W. 
Colo.,  alt.  10,000  ft.  (C.  F.  Baker). 
Anthoitomslla  aabBrQiiipcai  E.  A  E, 

Oa  ianer  aurfaoe  of  loomned  elm  bark,  Ruckport,  Kansas.  Nov. 
1S93  (Bartholomew,  No.  1,2441. 

Perithecia  j;regiirious,  sunk  iti  lhe  bark,  ivitb  the  stout,  ciniical 
(Mtiiihim  and  ofteu  the  apex  of  the  perilheciiiui  eniniptnt,  2.^0~:{20.'' 
diam.,  with  toleriiliiy  thick  iviill.^;.  Asci  cylindrical,  short-slipitaie, 
90-110  K  7-^:',  H-sjKjred,  wiili  lilitbrm  parapliyses.  S]K>ridia  uuiseri- 
iite,  elliptical,  broivn,  becoming  nearly  opake,  lii  x  6-f*,'i. 

Dislinguished  from  other  s|v?cies  by  its  utout,  coniciil  ostiohmi  and 
auberuni|icnt  i>eritheciu,  Mppioachiug  7fiM«W('iii'i(. 
Diaporthe  ICliaroBt,)  itereoEtomi  E.  A.  V,. 

On  dead  hratichen  i>l'  SiiiHiih<iniari"n  orc'nh'iitiilii',  Kockpori,  Kan- 
sas, June,  1H94  ( Barlholoiufw,  No.  \.Wl). 

Stromata  watlered  or  snbconflupiit,  eiich)sed  in  a  thiu,  lilnck,  suli- 
(■arhonaccous  criisil,  conical  or  suh|iulviimtf',  1-H  umi.  diuni,,  sealed 
.n>  lhe  wo.«l  and  cpver,"!  by  ih.'  ihlu  I^urU  which  i.  raised  iulo  |m.-^ 
liil.-  uud   pierced   hy   lhe   fk^'irle   uf  slout,    l.laek,  conic- cylindrical 
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rlen  the  perithecia  are  removed.  Asci  (p.  sp.)  46-50  x  7-8/i, 
;ayate-cylindrical,  paraph jsate,  S-spored.  Sporidia  biseriate,  ob- 
»i)g,  3-4- nucleate,  slightly  constricted  in  the  middle,  obtuse,  hyaline, 

0-12  X  3i-4/i. 

Very  distinct  from  D,  RyekhoUii,  which  is  also  found  on  Symphari- 

•aporthe  (Chorostate)  tetraptera  E.  &  £. 

On  dead   limbs  of  Halesm   tetrapteray  Nuttallburg,  West   V^, 

ly,  1894  (L.  W.  Nuttall). 

•Stroma  cortical,  1^-2   mm.    diam.,  surrounded  by  a  black  line 

which  does  not   penetrate  the   wood.     Perithecia   4-12,  circinate, 

i   133m.  diam.,  sunk  to  the  wood  and  leaving  their  impress  on  its  sur- 

fia.c5e  but  not  penetrating  it     Ostiola  obtusely  rounded  and  perforated, 

^i^uinpent   in  a  compact  fascicle  and   closely  surrounded   by   the 

ruptured  epidermis.  Asci  clavate- cylindrical,  75-80  x  12/i.  Sporidia 

biiseriate,  oblong-fusoid,  slightly  curved,  subobtuse,  hyaline,  unisep- 

tate    and  constricted  at  the  septum,  each  cell  with  a  larg^  nucleus, 

1^— 22x5-7/i. 

I^iffers  from  D,  HcUmub  E.  &  £.  in  its  smaller  perithecia,  not 
suolc  in  the  wood  and  its  much  larger  sporidia. 

^^POYthe  (Chorostate)  HalesiaB  E.  <&  E. 

Oo  dead  limbs  of»  Halesia  tetraptera,  Nuttallburg,  West  Va.,  May, 
^^^4  (L.  W.  Nuttall). 

I*erithecia  4—8,  loosely  circinate,  }  mm.  horn-color  inside,  becom- 
^^^  Uearly  black,  sunk  in  the  wood,  necks  converging  with  their  obtuse, 
■'^^ooth,  hemispherical  ostiola  erumpent  in  a  close  fascicle,  closely 
®^t"ix>uQded  by  the  ruptured  epidermis.  Asci  slender,  56-60  x  6-7/z, 
**^ort-8tipitate.  Sporidia  subbiseriate,  fusoid- oblong,  hyaline,  2-4- 
'^^^leate,  becoming  unise[)tate  and  slightly  constricted,  straight,  12- 
^^x2i-3/i. 

Inhere  is  no  distinct  circumscribing  line  around  the  stroma,  but  the 
^^er  surface  of  the  bark  is  uniformly  blackened. 

^^portho  AraU»  £.  &  £. 

On  dead  limbs  of  Aralia  spinosa,  Nuttallburg,  West  Va.,  Feb. 
^894  (L.  W.  Nuttall,  No.  312). 

Stroma  buried  in  the  wood  and  circumscribed  by  a  penetrating, 
"lack  line,  elliptical,  about  5x4  mm.  Perithecia  buried  in  the 
stroma,  few  (6-10)  globose,  h-i  mm.  diam.,  their  short- cylindrical, 
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ustiola  projecting  from  a  black,  tiibeicular  disk  seated  on  the  Hur- 
face  of  the  wood  aiid  perforatio);  the  pustuHfonn-eleva(«d  epidermie, 
but  BCarcely  rising  above  it.      Asci  cl a v ate- cylindrical,  40-45  »  5- 

6y,  paraphysalc,  iS-sp-ired.  Sporidia  biseriale,  obloug,  4-nucleat«, 
becoming  uuieeptate  and  slightly  constricted,  hyaline,  obtuse,  12- 
13x2)-3/.. 

Allied  to  and  resembling  l>.  ocuhria  t;.  &  E. 
Vob*  ribioola  E.  K  E. 

Ou  dead  fir'fiea  axireiim,  Kockporl,  Kansas.  Aug.  1894  (E.  Bar- 
tholomew, No.  1,530|. 

Ferithecia  ciroiuate,  10-12  buned  in  the  unchanged  substuace  of 
the  inner  bark,  not  penetrating  lo  the  wood  or  circumscribed  by  any 
black  line,  230-250.'<  diam..  ovate -globose,  with  slender  necks  eiiii- 
verging,  with  their  rounded,  black,  finally  subunibilicate  witiola 
erumpent  around  the  margin  of  a  dirty  white  disk.  Asci  clavale- 
c-yliudrical,  about  60x8.".  Sporidia  biaeriate  above,  allantoid, 
hyaline,  obtuse,  moderately  curved.  12-15  s  3-4;i.  The  while  disk 
ia  only  the  tup  of  n  grayish-white  central  column  around  the  base  of 
which  lie  the  perithecia,  in  a  circle  11-2  mm.  diam. 

This  cannot  easily  be  mistaken  for   V.  ribesia  Karst.,  which  has 
sporidift  only  about  h:ilf  a?  larpre  and  difTcrs  also  in  other  re.sjwctP. 
Vals&  ChioiiButhi  !^.  .'i  i:. 

Oil  ilcad  limb^•  of  CI. ;<,„■■  „fl>i,^  Vir<j:„;m.  Nuttyllburg,  West  Vn.. 
March.  1X94  (K  W.  NiiHall.  No.  22f  i. 

Perithelia  4-III,  jrlobuse.  |-J  mm.  diniii.,  buried  in  the  unchange<l 
substance  of  tlip  biirk,  niih  convergent  necks,  terminating  in  short- 
cylindrical,  ohiusi'.  |ierJbrat('il  cistiola  erumpent  in  a  close  fascicle 
pcrforalinu'  ami  sli^'hlly  riiii-injr  the  bark.  Asci  claviilc,  p,  sp.  40- 
4.^  X  S-iO'-.  -S.spiire.1.  paraphvsalc?  S))oHdia  allantoid,  hvaliue.  12- 


15x;U-4i; 


bise 


cabo 


H|K'rnu)gonia  ( '  '>ilifj»i 
fla!'k-shu|>e<l,  ;-;■■  diiini 


(  Cl,!<»,'nillil  E.  &  E. )  buried  in  the  bark, 
moltiloculiir,  liic  cells  soon  confluent,  the 
,at,.d  l,y  ..  .iiii,'!,.  |>ore.     Wi^ruies allantoid. 


Dec.  is;(4(l..  W, 
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Stroma  consisting  of  the  slightly  blackened  substance  of  the  bark, 
convex,  about  2  mm.  diam.,  not  circumscribed.  Perithecia  4-10  in 
a  stroma,  subglobose,  i-J  mm.  diam.,  necks  converging  and  united 
above  in  a  small,  black  disk  which  perforates  the  pustuliform- elevated 
epidermis,  but  does  not  rise  above  it.  Ostiola  short,  conic-cylindri- 
cal, with  a  smooth,  round  opening,  crowded  and  finally  obliterating 
the  disk.  Asci  clavate- lanceolate,  p.  sp.  25  x  5/s  8-spored,  para- 
physate.  Sporidia  allantoid,  hyaline,  8-10xli-2//.  Bpermogonia 
(Cytispora)  in  the  young  stroma,  multilocular  gray  inside,  opening 
by  a  single,  central  pore.  Spermatia  allantoid,  hyaline,  moderately 
curved,  4-6  x  1  i  //. 

▼alsa  etherialis  £.  &  £. 

On  dead  limbs  of  Acer  ruhram,  Nuttallburg,  West  Va.,  Feb. 
1894  (L.  W.  Nuttall,  No.  373). 

Stromata  cortical,  thickly  scattered,  convex,  1-1  j  mm.  diam. 
Perithecia  6-12  together,  circinate,  buried  in  the  unaltered  substance 
of  the  bark,  small,  150-250//  diam.,  their  short  uecks  terminating 
in  an  erumpent,  compact  fascicle  of  obtuse,  black,  slighly  unbilicate 
oetiola  closely  embraced  by  the  epidermis  and  scarcely  rising  above 
it  Asci  (p.  sp. )  fusoid,  15-22  x  4-4 i//,  stipitate,  8-spored. 
Sporidia  biseriate,  allantoid,  hyaline,  curved,  slender,  5-6  x  about 
l/i.  When  well  developed,  the  epidermis  is  raised  into  subdiscoid 
pustules  in  which  the  slight  protuberances  indicate  the  position  of 
the  subjacent  perithecia. 

V.  delicatula  C.  &  E.  has  fewer,  larger  ()erithecia  and  broader 

sporidia.      F.  microspora  Cke.  &  Plowr.  has  also  larger  perithecia 

and  yellowish  sporidia,  and  the  ostiola  are  more  or  less  distinctly 

sulcate,  indicating  its  close  relationship  to  Eutypella.    In  V,  elhericdia 

the  sporidia  both  in  and  out  of  the  asci  are  perfectly  hyaline. 

Eutypella  densissima  £.  <&  £. 

Ou  de&d  Wmhs  of  Aralia  spin osa,  Nuttallburg,  W.  Va.,  Feb.  1894 

(L.  W.  Nuttall,  No.  363). 

Stromata   sciittered,  cortical,   depressed-conical,  2-3  mm.  diam., 

not  circumscribed,    but  staining  the  bark  olive-gray.     Perithecia 

numerous,  often  50-70  in  a  stroma,  100-120//  diam.,  closely  packed, 

their  slender  necks  terminating  in  obtusely  conical,  4-cleft,  black, 

densely  crowded  ostiola  erumpent  in  a  brown  disk  surrounded  by  the 

ruptured  epidermis.     The  disk  is  soon  obliterated,  so  that  only  the 

crowded,  black,  subshining  ostiola  are  seen.     Asci  clavate- fusoid,  p. 
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sp.  25-30  x4't.      Sporidia  bigeriaU.  allaiitoid,    hyalioe,   moderately 

curved,  8-10xli-2.'<. 
EntypeUa  onrpinicola  E.  >t.  E. 

On  dead  limbs  of  Carpinuf  AiaenwKa.  Alcove,  N.  Y.,  OcL  1893 
(C.  L.  Shear,  No.  190). 

Stromata  cortical,  flat,  Aubconfluent,  11—2  mm.  diam.,  formed 
from  the  scarcely  altered,  superficial  layer  of  the  inaer  liark,  1>elow 
which  the  aubetnuce  of  the  bark  and  aiirface  of  the  wood  k  imifortnly 
blackened.  Peritbecia  Bubcircinate,  3-6  together,  }-}  mm.  diam., 
with  thick,  coriaceous  walls,  their  short  uecks  erumpent  in  a  small, 
flattened,  tubercular,  black  disk,  which  pierces  the  papilliform- 
eleva ted  epidermis,  and  appears  like  a  small  black  speck  on  ita  surface. 
Ostiola  erumpent  through  the  disk,  broad,  flat,  soon  stellately  cleft. 
Asci  slender-clavnte,  p.  sp.  40~50e5,",  or  including  the  slender 
stipe,  80-100.'<  long,  paraphysate.  ^-spored.  Sporidia  biiieriate, 
allantoid,  yellowish,  slightly  curved,  obtuse,  8— 10x2/i. 

The  peritbecia  lie  in  the  superficial  layer  of  the  inner  bark ,  and 
when  the  epidermis  is  pulled  off,  this  layer  and  the  imbedded  peri- 
thecia  adhere  to  and  come  off  with  it.  The  perilheoin  are  then  seen 
to  be  surrounded  by  a  thin  white  layer  apparently  Jbrmed  from  the 
substance  of  the  bark. 
Calaapbaria  oorniDola  E.  &,  K. 

On  dead  limbs  of  Corniis  tuperifiilia,  KockiHjrt,  Kansas,  Mav, 
1894  (Bartholomew,  No.  1.470). 

Peritbecia  scattered  or  looselv  cidlected  in  subvaJsiform  groups  of 
3-5.  miuute,  200-250;.  diam.,  buriei!  in  the  uni'han.ired  substance 
of  the  inner  bark,  covered  by  the  epidermis  which  is  raiserl  into 
little  pustules  and  pierced  by  tJie  papillifurm  ostiola.  Asci  clavate, 
27-32x6-61/1,  rounded  above  and  gradually  narrowed  to  the  base. 
Paraphyses  linear,  nucleate,  much  lon^^er  than  the  asci.  Sjxtridia 
biseriate,  cylindrical,  hyaline,  curved,  obtuse,  10-12s2/i. 

Differs  from  C.  minima  Tul.  (also  on  Coniun)  in  its  sporidia  twice 
as  long  and  rather  broader.     The  scattered  mode  of  growth  is  like 
that  of   C.  mU-rulhee,t  C.  A  E. 
EndoxylB  acericola  K.  ib  K. 

On  roileo  maple  wood.  GrarHon.  Ontario.  Canada,  .Jan.  1?(94 
(Dearness.  No.  2.235j. 

Peritbecia  scattered  or  siiliviilsi fori ii-inr,L' regaled,  globose,    black. 
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300-350/i  diam.,  entirely  buried  iu  the  uDchanged  substance  of  the 
wood,  their  short-cylindrical  or  conic- cylindrical  ostiola  exserted 
either  singly  or  in  loose  fascicles.  Asci  cylindrical,  130-140  x  12/x 
(p.  sp.  90-1  10/a),  paraphysate,  S-spored.  Sporidia  uniseriate,  ob- 
long-cylindrical, 3-septate  and  constricted  at  the  septa,  obtuse,  not 
curved,  brown,  apparently  roughish,  18-22  x  8-lO/i. 

Pieudoyalsa  yitieola  E.  A  E. 

On  dead  shoots  of  Vitis  riparia,  Rock  port,  Kansas,  April,  1894 
(Bartholomew,  No.  1,454). 

P^rithecia  buried  in  the  unchanged  substance  of  the  inner  bark, 
either  singly  or  2-4  together,  globose,  soft,  i-}  mm.  diam.,  raising 
the  epidermis  into  distinct  pustules,  which  are  pierced  by  the  papil- 
liform  or  tubercular^papilliform  ostiolum.  Asci  cylindrical,  short- 
stipitate,  8-6pored,  paraphysate,  100-120x10-12/1.  Sporidia  unise- 
riate,  oblong-cylindrical,  straight  or  very  slightly  curved,  obtuse, 
8-septate  and  slightly  constricted,  15-20x8-9//,  light  yellow- brown. 

Valflftria  allantoipora  E.  &  E. 

On  dead  Negundo  aceroides,  Rockport,  Kansas,  April,  1894  (Bar- 
tholomew, No.  1,450). 

Stroma  cortical,  elliptical  (in  a  horizontal  section),  4-7x3  mm.,  or 
Bubeeriate- elongated  for  1-2  cm.,  formed  from  the  substance  of  the 
bark  which  becomes  of  a  lighter  color  than  the  surrounding  parts, 
and  is  limited  by  a  black  line  which  penetrates  the  wood  to  the  depth 
of  about  1  mm.  Perithecia  6-12  in  a  stroma,  globose,  black,  thick 
walled,  not  sunk  in  the  wood,  }-l  mm.  diam.  Ostiola  erumpent, 
slightly  projecting,  conical,  black,  not  sulcate,  not  crowded,  con- 
nected by  a  thin,  black  crust  Asci  clavate,  short-stipitate,  p.  sp. 
55-62 X 8-1 0/i  (paraphysate)?  Sporidia  biseriate,  cylindrical, 
slightly  curved,  yellowish  and  2-nucleate  at  first,  becoming  brown 
and  uniseptate,  but  not  constricted,  12-15x3-3}//. 

Biatrype  oelaitrinm  E.  &  E. 

On  dead  stems  of  Celasirus  scaiidenSj  Rockport,  Kansas,  May,  1894 
(Bartholomew,  No.  1 ,472). 

Stromata  scattered,  cortical,  light  wood-color  within,  depressed-coni- 
cal, 2-3  mm.  diam.,  raising  the  epidermis  into  distinct  pustules,  rup- 
tured above  with  a  small,  elliptical  opening  by  the  dark-gray  disk. 
Perithecia  4-12  in  a  stroma,  subcircinate,  ovate,  about  ix|  mm. 
diam.     Ostiola  scattered  or  erumpent  around  the  margin  of  the  disk. 


b  an  irregularly  shaped  opeauif^.     Asci  clavate- cylindrical, 

60-70x7-8/'  (p.  sp,  30-36;<  long),  paraphyaai«,  S-epored.  Sporidia 
biBeriate,  cylindrical,  smoky  yellow -brown,  slightly  curved,  obtuse, 
10-12x2-3,".  Stroma  circumscribed  by  a  black  Hue,  which  doee 
Dot  ]>euetrate  the  wood.  This  cau  hardly  he  tho  SphtEriit  dtiliim  Fr., 
said  hy  Schw,  to  occur  on  Ceiastrus,  It  is  certaiuly  ditfereot  from 
the  spec,  so  labeled  in  Sydow'e  Mycutheca  Marchica. 
Anthoatoma  rormotiliD  E  &  E. 

Uu  hark  of  dead  Cdlia  orrtdenl'ilU,  Rf>fkport,  Kaiisiis,  June. 
1894  (Bartholomew,  No.  1.-192). 

Stromula  scattered,  eorticol,  thick -con  vex,  2-4  mm.  diam.,  orbicu- 
lar or  elliptical,  formed  fnun  the  scarcely  altered  substance  of  the 
bark.  Perithecia  12-20  haried  In  the  stroma  but  not  penetrating 
to  the  wood,  ovate-globoae,  with  thick,  cartilagiuo-membranaceoue 
walls,  black  and  sfainiug  inside,  about  1  mm.  diam.,  their  slender 
necks  convei^ug.  their  stjjut,  conic- cylindrical  osliola  with  smouth 
rounded  tips,  erumpeut  in  a  close  fascicle  and  projecting,  when  fully 
developed  for  1  mm.  or  more,  or  quite  as  otlen,  merely  raising  and 
rupturing  the  epidermis,  but  scarcely  rising  above  it.  Asci  cylin- 
drical, stipitate,  paraphysate,  p.  sp.  6O-70x4-5/<.  Sporidia  uiiisA- 
riste,  oblong,  dnrk  brown  faubh valine  nnd  nucleate  at  first), 
straijrlit,  olnuse.  7-  ]()x:J-4". 

Oil  ileiid  liuilisof  A^lmitK-  Inloh,.  Niiltiilllmrtr,  West  \':i.,  Feb. 
1S!)4  (I..  W.  Nuttrtll). 

Htroma  conical,  faintly  .■irciMiiscrilwd,  1-U  mm.  diam.,  orbicular, 
cnvex.  Perithecia  4-.S  in  :i  stri.ma,  }.'hiliost.,  minute  i  200-2.3O-.I. 
circinate,  nwki'  slender,  short,  wavcriring,  ivith  the  minute,  piipilli- 
fonii  ostiola  erumpeut  in  a  snjull,  black,  hemispherica!  disk,  which 
barely  pienvs  the  pusluliform-elevateil  epidcrmli',  iuiii  is  eloselv  em- 
braced  Ity  it.  Asci  cylindrical,  t^O-l  1 0  x  «-l  0  ;  pLir.iphy.sate  H-s[H.re«l. 
Sporidia  uniseriaie.  elliptical,  lircnvn.  iMntitiiious,  2-uucleate,  12-14 
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(iiam.,  tobacco-color  inside,  not  circumscribed,  crowded  above  with 
the  dense,  flat- topped  orbicular  or  elliptical  fascicle  of  hemispheri- 
cal, smooth,  soon  broadly  and  irregularly  perforated  ostiola,  which 
raise  and  pierce  the  epidermis  with  an  orbicular  opening  or  oftener 
protrude  through  transverse  cracks.  Perithecia  irregularly  poly- 
stichous,  small  (110-150/'),  black  and  shining  inside,  numerous, 
Bubgiobose.  Asci  clavate-cylindrical,  short-stipitate,  65-70  x  8-1 0/£, 
polysporous,  paraphysate.  Sporidia  irregular  crowded,  yellowish  in 
the  mass,  allantoid,  5-6x1//. 

Phyllaohora  aiterigena  E  <&  E. 

On  living  leaves  of  Aster  oblong  if olivs,  Rockport,  Kansas,  Aug. 
1893  (Bartholomew,  No.  1,040).     (Stylos|X)res. ) 

Forming  orbicular  or  elongated,  black  patches,  2-6  mm.  in  extent, 
on  the  under  side  of  the  leaves.  Stroma  thin,  gray  inside,  surface 
roughened  by  the  prominent,  conic-hemispherical,  perforated  ostiola. 
Ascigerous  cells  numerous,  subglobose,  about  100//  diam.  Sporules* 
oblong  or  cylindrical,  hyaline,  uniseptate,  slightly  constricted  at  the 
septum,  obtuse,  15-25x4-4}/'. 

This  does  not  seem  to  be  Dothidea  Haydeni,  B.  &  C,  which  is 
represented  as  growing  on  the  stems  and  having  "sporidia  linear, 
attenuated  at  each  end." 

Dothidea  Solidagiim  Schw.  has  a  different  habit,  stromata  numer- 
ous, scattered,  tuberculiform  and  mostly  less  than  1  mm.  diam. 

Hypoxylon  oooidentale  E.  &  E. 

On  dead  limbs  and  trunks.  Pasadena,  Cal.  (Prof  A.  J.  McClat- 
chie). 

Stroma  hemispheric-tuberculiform,  superficial,  sessile,  2-10  cm. 
diam.,  surface  roughened  by  the  large,  hemispherical  ostiola,  and 
clothed  with  a  thin  coat  of  short,  olivaceous  hyphse,  bearing  globose, 
ovate,  or  oblong-cylindrical  couidia,  nearly  hyaline  and  continuous 
at  first,  finally  pale  brown  and  1-8  septate,  4-15x4-5".  Perithecia 
peripheral,  l-ljx}-l  mm.  Asci  cylindrical,  120-150  (p.  sp. 
about  100)  x6-7/',  paraphysate,  8-f*pored.  Sporidia  uniseriate,  ob- 
long-elliptical, subinequilateral,  olive-brown,  14-16x6-7/'. 

Has  the  aspect  of  Daldinia  concentrii'ay  but  not  zonate  withir,  the 
inner  substance  consisting  of  a  compact  mass  of  radiating,  sooty  black 
fibers  with  a  silky  luster.  The  species  is  allied  to  H,  malleolus 
B.  &  R. ,  from  which  it  is  distinguished  by  its  more  prominent  ostiola 


THE  AfADEMY  Of  [1894. 

Dot  surroiimieii  by  aoy  diatinct  anuular  depression,  and  by  iig  brooder 
flporiiiia  and  the  preseuce  of  a  eonidUl  layer. 
Hrpoiflon  SntUllii  E.  &  E. 

Uii  hark  of  dead  Mugtioliii  Fruierl,  Nutlflllburg,  West  Vh.,  May. 
1894  (L.  W.  Nuttall,  No.  477). 

Struiuatn  gregarioug,  Bvil>coitflueul,  depressed-hemispherical  ur 
strongly  uonves,  3-6  mm.  diam.,  purpliah-blnok,  mammilioee.  Peri- 
theoia  small  (about  i  mm. ),  iwattered  irregularly  through  the  struma, 
which  is  rather  soft  and  brownish  withiu.  Ostiola  crowning  the 
[UBinmillose  projectious  on  the  surface  of  the  stroma,  papilliform, 
soot)  deciduous,  leaving  a  round  perforation.  The  aaci  in  the  apecc. 
exatniued  huii  disappeared.  Sporidia  hrown,  iib long-elliptical,  subin- 
equilateral,  7-8x3—4;'  (exceptionally  SxS.n). 
Hrpolflon  atrovlride  E.  &  E. 

On  bark  of  dead  tree  (Beiii/'i  or  Qiiercn*),  Nullallburg.  West  V a.. 
Dec,  1893  (L.  W.  Niittall.  No.  275). 

Stroma  ptilviuate,  1-1}  cm.  across,  and  about  4  miu.  thick,  or- 
bicular, covered  aliove  with  a  thin  (i  mm.)  carbonaceous  crust, 
which  is  soon  covered  by  a  dark  green  layer  of  the  ejected  spores, 
laterally  and  internally  dirty  umber  color.  Perithecia  (which  ctin- 
stitutc  the  entire  inner  Bubstiince  of  the  stroma)  ovate  compressed, 
and  including  the  lon;^,  slout  neck,  iibont  •)  mm.  long  and  1  nun. 
broad  below.  O?tiola  papilliform,  stwii  covered  and  obscured  by  the 
ejected  !<poridia.  Asci  cylindrical  100x3^-4-  (p.  sp.  40-45  long), 
paraphysate,  «-spored.  Sjwridia  uniseriate,  oblong-elliptical,  pale 
brown,  under  the  micro!JC<i|)e  2-iuK-lenle,  4:.-r>i  x  2:: 

This  is  a  welUmarked  s|jecie8.      The  sulwtance  of  the  stroma,  ex- 
(*pt  the  sLiperticial,  carlwnaceous  layer,  is  friable,  and  in  this  respect 
as  well  as  ibe  color  resembles  //.  I'rlcrsii  If,  A  C.  from  which,  h..w- 
ever,  in  other  respects  it  is  very  distiticl, 
Hysterium  oedrianm  i'..&  V'.. 

Oil  wealher-liraU'ti  wimd  of  u  while  I'cdsir  pi»<i.  !{ock[H)rl,  K^.. 
Mar.'li.  l.s!»4  ( liiirtlii.loTuew,  No.  l,4:ilM. 

^ubriigulosf,  not  [Kjlished,  lips  thin,  hiDSi-ly  closeil,  when  fresh  c)|ien 
exiKisinf:  the  dark'<i)loreil  disk.  Asri  oblong',  obtuse  alwve,  iiii- 
ruplly  <'oiitiiifled  in-iow  into  a  short  >tii>.-.  4.-.-5.5s  1(J-17.".  paraphy- 
>aw.  '"^  i-piiit'd.     SjKjriiiia  bi>iTiiiie.  <iviHe-i'lli])iical.  3-si-ptale.  senrcely 
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or  only  very  slightly  constricted,  obtuse  at  the  ends,  subiuequilateral, 
1^21x7-8//,  the  cells  uniformly  brown,  and  each  with  a  large 
nucleus. 

Gomes  near  H,  vulgare  De  Not.  and  JET.  ellipUcum  Fr.,  but  both  of 
these  have  oblong  sporidia,  and  the  former  has  shining  perithecia, 
besides  their  different  habitat. 

HypodemiA  taniomtnm  £.  &  £. 

On  dead  branches  of  Arctostaphylo8  Nevadetisis  Gray,  Mt.  Pnddo, 
Wash.,  July,  1886  (W.  N.  Suksdorf,  No.  268). 

Perithecia  oblong  or  lanceolate,  prominent,  1-3  x  f-1  mm. ,  brown- 
ish-black, ends  subacute,  entirely  closed  at  first,  finally  ppeniug  by 
an  irregularly  torn,  longitudinal  fissure  along  the  top,  exposing  the 
pale  disk.  Asci  clavate,  160-200  x  18-20//,  8-8pored,  with  filiform, 
branching  paraphyses.  Sporidia  biseriate,  hyaline,  oblong-elliptical, 
slightly  curved,  3-septate,  and  including  the  broad,  hyaline  envelope, 
22x8-10/1,  the  septate  body  of  the  spore  being  about  20x3i-4/i. 

On  the  tips  of  the  branches  was  found  Melanomma  cUpestre  K  &  K 

HjpodermA  Cafiandm  £.  &  E. 

On  dead  stems  and  branches  of  Cassandra  calyculata^  Ann  Arbor, 
Mich.,  April,  1893  (L.  N.  Johnson). 

Perithecia  scattered  or  gregarious,  erumpent,  elliptical  or  oblong, 
1— l}xi-}  mm.,  membranaceo-coriaceous,  black,  bordered  by  the 
ruptured  and  upturned  epidermis,  lips  thin,  incurved  and  closed 
when  dry  so  as  to  hide  the  grayish-black  disk,  finally  deciduous. 
Asd  clavate,  narrowed  gradually  below  into  a  stipe-like  base, 
45-60  X 10-1 2/i  above,  rounded  at  the  apex,  paraphysate.  Sporidia 
biseriate,  oblong  or  oblong-elliptical,  hyaline,  mostly  a  little  curved, 
obtuse,  continuous,  10-16x4-6/*. 

Not  to  be  confounded  with  Lophodermium  (Cenangimn)  Cassandra^ 
(Pk. ),  which  has  much  longer,  linear  or  filiform  sporidia. 

*  *  *  DISCOMYCETES. 

BarUM  laounoia  £.  &  £. 

On  bark,  Notre  Dame  Bay,  Newfoundland,  May,  1894  (Rev.  A. 
C.  Waghome). 

Sessile  i-H  cm.  broad,  orange-color,  hymenium  deeply  lacunose, 
yellowish-white  outside  and  minutely  tomentose,  margin  undulate 
and  narrowly  incurved.     Asci  cylindrical,  p.  sp.  70-90/*,  8-spored. 


[1894. 

Ptiraphysefi  graduallv    thickened  upwards,  hyaline,  3--3J,'<  thick  at 
the  apex.     Bpondia   iiiiiaeriat«,    {lerfectly  glohose,  hynliDe,   8— lOji 

Comes  near  B.  epjehrynea  Beck,  but  asci  and  8poridia  smaller  and 
hymeiiium  laciiDose. 
Ciboriii  jnnoi^na  E.  ii  E. 

On  dead  ateras  of  J.dicia,  FrIcoh  Valley.  Wash..  May,  1«83 
(W.  N.  Suksdinf,  No.  371). 

Stipitate,  shallow  cup-shaped,  thin,  4-5  mm.  diatu.,  glauooiis-prui- 
noe«  outside,  iliek  wine-colored,  flubumbiliuate.  Stipe  about  1  ran. 
long.  1  mm.  tiinm.  helow,  black  and  longitudinally  wrinkled  for 
alwut  i  the  way  up,  fleah-color  above,  bajje  Hattcned  and  attached  to 
the  culm  hut  nut  penetrating  It.  AbcI  clavate-cylindrical,  about 
HO  X  4-5'<,  paraphysate,  8-Bpored.  Sporidia  subbiserial*,  allantoid, 
slightly  curved,  hyaline,  continuous,  7-8  x  1  i.", 
Otbari*  Johniont  E.  A  E. 

N.  A.  F.  No.  3,131. 

Grnwing  from  deoaying  "■ihom  apples"  (fruits  of  Craiixg^u), 
more  or  leea  buried  in  the  ground,  Ann  Arbor,  Mich.,  May,  1893 
(L.  N.  Johnaon,  No-  626). 

I^tipe  slender.    10-25  mm.    long,  subuudulate,  slightly  enlarged 
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LftohMlla  Virginioa  £  &  E. 

On  decajiug  wood  of  Magnolia  Fraseri,  Nuttallburg,  West  Va., 
Feb,  1894  (L.  W.  Nuttall,  No.  380). 

Gregarious,  sessile,  3-1  ^  mm.  diam.  Disk  pallid,  concave, 
nearly  closed  when  dry,  margin  fringed  with  brown,  septate  hairs, 
100-125  X  3//,  outside  clothed  with  shorter,  reddish- brown  hairs. 
Asci  about  50  x  5//,  clavate-cylindrical,  short-stipitate,  paraphysate, 
8-6pored.     Sporidia  subbiseriate,  oblong,  6-8  x  lJ-21//. 

Pieudohelotinm  larieinnm  E.  &  E. 

On  decaying  needles  of  Larl^,  in  a  **  Tamarack  Swamp,"  North- 
field,  Iftich.,  June,  1893  (L.  N.  Johnson,  No.  657). 

Ascomata  sessile,  thin,  almost  membranaceous,  carnose,  orange 
colored,  flat-<liscoid,  3-5  mm.  diam.,  darker  outside  and  minutely 
pubescent,  margin  incurved  when  dry,  beset  with  short,  compound, 
conical  proce&^es  formed  by  the  prolongation  of  the  cellular  structure 
of  the  ascoma.  Asci  cylindrical,  about  75-8//.,  with  filiform  para- 
physes,  not  thickened  above,  8-spored.  Sporidia  uniseriate,  oblong- 
elliptical,  obtuse,  hyaline,  continuous,  8-10x4-5/i  (mostly  about  4//). 

In  old,  partly  weathered  specc.  the  color  becomes  a  lighter  orange. 

Cyathioula  alpina  E.  &  E. 

On  dead  stems  of  Pedieularisy  and  culms  of  Elymus  condensatm, 
N.  W.  Colo.,  July,  1894,  alt.  9,500  fl. 

Minute,  about  }  mm.  high,  stipitate,  ascomata,  shallow  cup-shaped 
when  fresh,  closed  when  dry,  about  ^  mm.  diam.,  disk  and  margin 
pallid,  structure  fibrous,  the  extremities  of  the  fibers  prolonged  and 
subfasciculate  so  as  to  make  the  margin  of  the  ascoma  obscurely  den- 
tate. Stipe  about  \  mm.  high,  whitish.  Asci  clavate-cylindrical, 
short-stipitate,  with  filiform  paraphyses  scarcely  thickened  at  the 
apex.  Sporidia  oblong-cylindrical,  hyaline,  continuous,  8-10  x  li- 
2/'.  The  outside  of  the  cups  is  more  or  less  farinose  and  becomes 
quite  dark. 

This  is  very  near  Helotiutn  nigrescens  Cke.,  which  lacks  the  den- 
tate margin,  and  has  larger  asci  and  sporidia,  besides  being  much 
darker. 

KoUiiU  OanltherisD  E.  &  E. 

On  living  leaves  of  OauUheria  ShaMon,  Seattle,  Wash.,  Dec.  1893 
(Adella  M.  Parker,  No.  185,  in  part). 


3B0  i-KOCREUIKUS  UK  THE  ACAUKMY  Of  [1894. 

SjxHa  large  (1-^  cm.),  orbicular,  dirty  brown,  paler  and  purple 
margined  above,  ennietinieH  irregular  iu  eiiape  and  occupying  the 
greater  part  of  the  leaf.  Ascomata  amphigenous,  but  more  numer- 
ous below,  superticial  ou  paler  parts  of  the  spots,  small  (i  mm. 
diau. ),  dark  liver-color  (nearly  black  when  dry),  margin  no<luloee- 
dentate  or  subentire,  glabrous,  concave.  Asci  clavatt-obloug,  45— 
1)5  x  ]0~12;',  with  a  short,  nodular  sti|>e  and  filiform,  branched 
piirapbysea.  Bporidia  biseriate,  oblong,  hyaline,  continuous,  10-12 
X  •^~31,'i.  ends  obtuse. 

Allied  to  31.  prinieola  E.  &  E.,  but  differs  iu  several  respects. 
Tapeiia  Coloradeniii  E.  &  E. 

On  biirk  of  iiimlmcuf  melanorarpa,  Cameron  PaK.  Colorado,  July, 
1894.  alt.  10,000  ft.  (C.  F.  Baker,  236.  partly). 

.\scomata  scattered  or  suligre^rious,  sessile,  seated  on  tbe  epider- 
uiiii  or  ou  the  surface  of  the  inner  bark.  1-2  mm.  diam.,  glabrous, 
nearly  black  outside,  disk  glaucous-while,  or  livid-white  at  first, 
becoming  nearly  lilack  when  dry,  margin  paler,  thin  and  subundu- 
late.  Asci  clavate-oylindrical,  45-55  x  8-10;i,  narrowed  below  into 
a  short,  thick  stipe,  8-sp4)red,  with  sh>ut  but  evanescent  parapbysea. 
8pi>ridia  biaeriate,  oblong-cylindrical,  smoky-hy aline,  often  sligbtlj 
curved,  contiuuous,  obtuse.  8—11  x  21-.3},". 

The  ascon.Hta  are  surrouii.ie^l  l)y  a  tliiu.  l.rowu  suluculum  {more 
or  lei'!'  ilistiticl),  i'uni|)oscil  of  sleuiler  |)tile  lirown,  sparin;;ly  septate, 
iriti-rwiiven  hypiisi'. 

Allifllo  r. /iim;  O'er:-.). 

When  (Irv  the  iipjn)S)te  si'les  of  the  iiei'DnuUa  roll  together  iu  a 
hysieritorni  manner. 
Helotiella  pygmasa  [:.  ,v  K. 

Oil  old  coriistiilkn,  Ohio  (Morgan,  No.  DM). 

(ireL-ariou^,  minute,  piilHil.  yellowish  cjiitside,  s|iariii}rly  clothed 
and  mur^'in  fringcil  with  |>alc  slender  hairs.  When  moist  cunvex- 
ili.-toi.l.  1-^  mn<.  dii.m.,  pallid:  when  dry  urceohilc  mid  yell.nvish, 
iitl!i<4ie.l  ti.  the  niaiiix  hy  a  .f-iilral  point  mid  l,y  lifrht  ooh.'red  liai.i^ 
.U'i  ([..  sp.)  ;.l">iit  ;lll  \  li.  l|«u-;L|iliysiU-?i.  S-;!i>on-.l,  Wp.ridiu  l.i- 
...■riulf.  fiis^iid-ohloii;:,  hyaliii.'.  4-iiui''h'iii.-,  l„Toniiii^'  ui.i^.'iKnl...  and 
-.-nivlime^  sli-litk  coMMricted,  10-14  x  :!~f:-.. 

!  litliT^  in..,.  //,  r,„;,;^,^lu  U,.hni  in  its  sniallL-r  xlw  ;uul  iil.s^nw  of 
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HelotielU  papyrioola  E.  &  E. 

On  old  paper  lying  by  the  roadside,  Ann  Arbor,  Mich.,  March, 
1893  (L.  N.  Johnson,  No.  1,664,  partly).  Found  also  at  Newfield, 
N.J. 

Ascomata  gregarious,  sessile  or  contracted  below  into  a  very  short 
stipe,  pale  orange,  of  a  soft  waxy  consistency,  discoid  when  fresh, 
and  200—300/4  diam.,  subspherical  and  nearly  closed  when  dry,  out- 
side, sparingly  furfuraceous,  margin  fringed  with  short,  spreading 
hairs.  Asci  oblong,  very  short-«tipitate,  obscurely  paraphysate, 
8-6pored,  25-30  x  12//,  or  elongated,  50-60  x  8//..  Sporidia  biseri- 
ate,  cylindric-fusoid,  hyaline,  slightly  curved,  subobtuse,  2-4-nucle- 
ate,  becoming  uniseptate,  but  not  constricted,  12-15  x  3//. 

The  paper  is  stained  orange-red  around  the  groups  of  ascomata. 

Helotiella  major  £.  &  E. 

On  rotten  wood,  Ann  Arbor,  Mich.,  June,  1893  (F.  E.  Langdon, 
Comm.  L.  N.  Johnson,  No.  12). 

Ascomata  gregarious,  often  subconfluent,  sessile,  1-2  mm.  diam., 
dirty  orange  inside,  dirty  w.hite  outside  and  sparingly  clothed  (the 
whitish  margin  more  densely  so)  with  short,  pale,  glandular  hairs, 
expanded  when  mature  and  fresh,  margin  incurved  when  dry,  at- 
tached to  the  matrix  by  spreading,  white  filaments,  w^hich  also  form 
a  thin  subiculum  when  the  ascomata  are  crowded.  Asci  oblong- 
cylindrical,  sessile,  paraphysate,  S-spored,  65-70  x  7-8/'.  Sporidia 
mostly  biseriate,  oblong-cylindrical,  slightly  curved,  hyaline,  unisep- 
tate, not  constricted,  12-16  x  2.1-3//. 

JET.  cornuta  (Ell.)  is  much  smaller  and  htis  the  sporidia  apiculate. 
H.  NuUallii  E.  &  E.,  to  which  this  is  closely  allied,  is  also  smaller, 
with  the  ascomata  of  fibrous  structure,  and  clothed  with  longer  and 
much  more  abundant  hairs.  Occasionally  a  spore  is  3-septate,  but 
the  texture  of  the  ascomata  is  carnose,  not  waxy  or  coriaceous  as  in 
Dermatella. 

Helotiella  Nattallii  E.  &  K. 

On  rotten  wood,  Nuttallburg,  West  Va.,  March,  1894  (L.  W. 
Nuttall,  397). 

Ascomata  gregarious,  sessile,  flat-hemispherical,  J-1  mm.  diam., 
cup-shaped  when  fresh,  contracted  and  subspherical  >vhen  dry  with 
only  a  small  round  apical  opening,  orange  color  throughout,  disk 
watery  orange,  outside  and  fringed  margin  paler.    Substance  fibrous, 


PR0CKEDIBG6  OP  THE  ACADEUY  'IF  [lft94. 

the  libres  prolonged  above  eo  as  to  make  a  moi^nal  fringe  of  pale    ' 
yellow,  rougbieb.  straight  hairs.      Aw.i  clavate-cylindricAl,   eet^ile, 
cu^^■ell  50-60  s  5-6'.     Paraphyses filiform,  lianlly  thickeoed  above, 

with  a  series  of  oraupc-colored,  globose  nuclei.     Sporidia  biseriate, 
obiong,  hyaline,  obtuse,  uniseplate  but  not  wnstricted,  8-10  x  2i-3;i. 

The  outside  of  the  uscomalA  i»  slightly  hairy  so  that  the  specc.  might 
l>e  referred  to  Solenuj/eiizn,  if  that  ie  realiy  worthy  of  generic  liJs- 
ti  notion. 
DerciRtellR  TiticolA  E.  A  E. 

Oil  dead  shootjs  of  VitU  (cull. ).  Nuttallburg,  WeBt  Va.,  Jan.  1894, 
(L.  W.  Nuttall,  No.  295,  partly). 

Sessile,  convex -discoid  and  pale  when  moist,  concave  and  flesh- 
color  when  dry,  and  then  scarcely  projecting  above  the  surface  of 
the  bark.  1-1  mm.  diam,  Asoi  claval^-cylindrica),  almut  70  x  12.m, 
with  filitoriii  parapbyses,  8-s|>ored,  aubseasile.  i^poridia  subbiaeriate, 
o bl OH fT- elliptical,  byaline,  1-3-septale  ( 3-4-nucleate  at  first),  15-18 
X  6-6  J  ;^ 
BslaniDm  arsbieolnm  E.  A  B. 

On  dead  stems  of  Arul/U  f areola,  Mt.  Paddo,  Wash.,  alt.  6-7,000 
ft,,  July,  1886  (W.  N.  Sukedorf,  No.  347). 

.Asconiata  enimppnt-Buperfipial,  fiewile,  orbicular,  black,  300—400/1 
diiirii.,  -ididiscoid.  miirgiimtf.  Asci  uliivulc,  f*0-100  x  9-10,-,  with 
lilifonti  ]niriijiliyses  brojidly  curved  at  the  tips.  S]H>ridiu  filiform, 
iiuclciitt-  diecDniini,'  seiitatel?  40-(iO  x  I  I... 

Ite.-iul.lc5  outwardly  ly.HupizUu  .,l,nf.i  {Vnn.). 
TympHniB  Ozydendri  K.  &  V.. 

Ou  dciid  liuil*  of  Ox>jih;.dr«m  .vhormm.  Nuttallburg,  \Vel^t  \ii,, 
[>«■.  ls!i:!(L.  W.  Nultjdl,  No.  I'.W). 

Cespitose,  'A-b  together,  erunipent,  at  length  deciduous,  black, 
i-i  lunt,  diiini.,  coiitnicled  lielow  into  a  short,  thick  stipe,  niiir^'in 
subuudniiile.  Asci  cylindrical,  110-130  x  15-18,",  including  the 
^liort  Mi|H'.  Piiraphyses  blender,  iiluindant.  S[ioridia  uuinerous. 
Tuiiiui,..  oblouL'.  hyalini'  <.r  ycllowij!,.  -JJ-Jt  x  l.■^ 

Allied  to  r.   f^^ri-ihfh,  Srhw.,  bul  :is,-i  hir-.T  and  BporidJa  smalicr. 

Ondi'nd  Uavoof  Vui-i-nuii,;  .,r„t„«,,  Tracvlon,  Kitsap  Co..  Wash., 
I),r.    INIi.'i  .  Aa.dla  M.   rnrkur.  No.  -Ji;  i, 

Ih  |,iM,livlluu.-,  ^'rejrari.^us,  eruriipoul,   Lrcnvrnllv   on   aii   indefinite. 


'f  ..  •    -t 


1894.]  NATURAI^  SCIENCES  OF    PHILADELPHIA.  363 

pale  spot  which  is  often  visible  also  on  the  upper  side  of  the  leaf,  but 
often  without  any  spot,  orbicular  or  somewhat  irregular  in  outline 
}-l  mm.  diam.,  with  a  prominent,  light  colored,  3~4-cleft  margin. 
Hjmenium  glaucous  white,  plane.  Asci  clavate-cylindrical,  sessile, 
70-76  X  6/i.  Paraphyses  filiform,  branched  at  the  tips  and  bearing 
minute,  subglobose,  hyaline  conidia.  Bporidia  filiform,  multinucle- 
ate, hyaline,  50-56  x  1  i-2/x. 

This  is  a  more  robust  species  than  S.  quercifolia  Cke.,  which  also 
has  longer  asci  and  narrower  sporidia,  but  the  two  are  closely  allied. 

Stiotii  ehryiopiii  E.  &  £. 

On  dead  stems  of  Ceanoihus  integerrimtiSj  Columbia  River,  W. 
Klikitat  Co.,  Wash.,  Jan.  1894  (W.  N.  Suksdorf,  No.  309). 

Ascomata  scattered,  immersed,  exposed  above  and  at  first  covered 
with  a  thin,  white  membrane,  soon  open,  urceolate,  exposing  the  deep 
orange-colored  disk,  1-H  mm.  diam.  Asci  cylindrical,  200-225  x 
8-10//.  Paraphyses  filiform,  about  as  long  as  the  asci,  simple,  scarcely 
thickened  above,  about  l/t  thick.  Sporidia  filiform,  multinucleate, 
nearly  as  long  as  the  asci,  li-2/i  thick,  hyaline,  interwoven. 

Sehiioxylon  oompositnm  E.  &  E. 

On  dead  twigs  of  Quercus  coccinea^  Newfield,  N.  J.,  and  on  dead 
twigs  of  Stpnphorlcarpos  occidenialiSy  Rockport,  Kansas  (Bartholo- 
mew). 

Asooraata  erumpent-superficial,  discoid,  white  pruinose,  }-li  mm. 
diam.  Disk,  when  the  white  pruinose  layer  disappears,  distinctly 
olivaceous.  Asci  fusoid-cylindrical  or  lanceolate,  150-200  x  8-1 0/i, 
8-spored,  short-stipitate.  Sporidia  linear,  100-150  x  3-4/i.  Sepa- 
rating into  elliptical  or  oblong  joints  5-8  x  3-4//. 

This  differs  from  all  the  other  species  in  the  excipulum,  containing 
often  2-6  distinct  ascigerous  nuclei,  resembling  on  a  horizontal  sec- 
tion, so  many  imbedded  perithecia.  The  paraphyses  are  filiform 
and  more  or  less  recurved  and  branched  above. 

SphaBropesiza  Coloradensii  E.  &  E. 

On  decorticated  stems  of  Potentilla  friUicosa,  North  Park,  Colo. , 
July,  1894  (Prof.  C.  S.  Crandall,  No.  30). 

Ascomata  scattered,  erumpent-superficial,  about   }  mm.   diam., 

subglobose  and  closed  at  first,  then  depressed  and  dehiscent  above, 

with  the  fimbriate-]  ace  rate  margin  incurved.     Asci  clavate,  45-50 

X  5-6/it,  sessile  and  closely  surrounded  and  overtopped  by  the  con- 

24 
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gludnate  paraphyses.     Sporidia  biseriate,  obloDg-cylindrical,  hyaline, 
2-5-  (mostly  3-)  septate,  not  constricted,  ends  rounded,  10-14  x  3-3}//. 

Pmtinella  mmoroiporm  E.  &  E. 

On  dead  stems  of  Oeum  Rossiij  mountains  above  Cameron  Pass, 
N.  W.  Colo.,  alt  12,000  ft.,  July,  1894  (Prof.  C.  8.  Crandall,  No. 
24). 

Asoomata  gregarious,  discoid,  superficial,  attached  by  a  central 
point,  olive-black,  glabrous,  about  f  mm.  diam.,  disk  fiat,  with  a 
thin,  narrow,  entire,  erect  margin.  Asci  clavate- cylindrical,  100- 
110  X  15-20/i.  8-spored.  Paraphyses  stout,  simple,  olivaceous 
above,  and  enlarged  into  an  obovate,  olivaceous  head,  6-7  x  5-6/i. 
Sporidia  uniseriate  below,  subbiseriate  above,  elliptical,  hyaline, 
smooth,  2-nucleate,  about  20  x  10/s  apparently  not  fully  matured. 

Difiers  from  P,  hyalophasa  Sacc.  principally  in  its  much  larger 
sporidia. 

Boloroderrii  orientalii  £.  &  E. 

On  dead  limbs  of  Cedrus  lAbani  (cult. ),  Newfield,  N.  J. ,  April, 
1894. 

Ascomata  erumpent,  cespitose,  obconical,  dirty  white,  small,  300- 
400/1  diam.,  pulverulent,  closely  crowded  together,  or  more  rarely 
single,  with  much  the  same  habit  as  8,  pallidula  Cke. ,  and  Dermatea 
camea  C.  &  E.  Disk  plane  or  convex,  iramarginate.  Asci  clavate- 
oblong,  stipitate,  p.  sp.  65-60  x  12-14'/,  paraphysate.  Sporidia 
biseriate,  oblong,  obtuse,  straight  or  slightly  curved,  3-septate,  not 
constricted,  hyaline,  18-23  x  8-10//. 

*  *  *  *  SPHJEBOPSIDEJE. 
Phyllostiota  linderioola  E.  &  E. 

On  leaves  of  Lindera  Bemam,  Nuttallburg,  West  Va.,  Sept 
1894  (L.  W.  Nuttall,  No.  593). 

Spots  various,  punctiform  and  minute  without  any  definite  border 
or  irr^ular  in  sha|)e,  1  mm.-l  or  li  cm.  diam.,  or  marginal,  form- 
ing a  narrow  strip  along  the  edge  of  the  leaf  for  half  its  length,  pale 
brown,  nearly  the  color  of  weather-beaten  wooii,  with  a  dark  (almost 
black)  border.  Perithecia  epiphyllous,  hemispherical,  lOO-120/i 
diam.,  covered  by  the  blackened  epidermis  which  is  raised  into  pustules 
barely  pierced  at  the  apex.  Sporules  oblong-elliptical,  hyaline,  4- 
7  X  2-3//. 

This  differs  in  almost  every  respect  from  Ph.  Lindera  R  &  K 
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Fkylloftiota  BninellflB  E.  &  £. 

On  leaves  of  Brunella  vulgaris,  Seattle,  Wash.,  Sept  1892  (Prof. 
C.  V.  Piper). 

Spots  rusty  brown,  of  irr^ular  shape,  subangular,  3-4  mm.  diam., 
^>T  often  much  larger,  occupying  half  or  more  of  the  leaf,  definitely 
limited  but  without  any  distinct  border.  Perithecia  buried  in  the 
substance  of  the  leaf,  minute,  dark  colored,  scarcely  visible. 
Sporules  cylindrical,  3-3 i  x  i-};i,  straight,  obtuse,  slightly  swollen 
^t  each  end,  much  like  those  of  Ph.  osteospora  Sacc,  which,  however, 
Aas  sporules  6-7  x  1/i. 

^VhyUoftieta  ferax  E.  &  E. 

On  fading   leaves  of  Lupinus  albifrons,  Pasadena,  Cal.,  Apr. 

:1894  (Prof  A.  J.  McClatchie,  682). 

Spots  subindefinite,  epiphyllous,  dark,  dirty  brown,  more  or  less 

<3DDfluent,  blackening  and  killing  the  leaves.    Perithecia  epiphyllous, 

abundant,  scattered  over  the  spots  and  over  the  green  parts  of  the 

leaf,   semiemergent,  globose,   of  rather   coarse  cellular  structure, 

110-150/i  diam.,  perforated  above.     Sporules   abundant,   hyaline, 

continuous,  3-4  x  1-1  t/i. 

Phylloitiota  maoroipora  E.  A  E. 

On  leaves  of  Liriodendron  Tulipifera,  Nuttallburg,  West  Va., 
Aug.  1894  (L.  W.  Nuttall). 

Spots  few,  suborbicular,  ferruginous-gray,  3-5  mm.  diam.,  with  a 
narrow,  raised,  darker  border.     Sporules  oblong-elliptical,  hyaline, 
nucleate,  16-30  (mostly  20-25  x  6-7;/). 
PhyUoitiota  allantoiporm  E.  &  E. 

On  leaves  of  Cakile  Americana,  Sandy  Hook,  N.  J.,  June,  1892 
(P.  L.  Stevens). 

Spots  suborbicular,  wood- color  brown,  3-4  mm.  diam.,  margin 
broad,  greenish,  subindefinite.     Perithecia  epiphyllous,  subdiscoid, 
perforated,  100-110//  diam.     Sporules  oblong  or  short-cylindrical, 
hyaline,  obtuse,  mostly  a  little  curved,  3-5  x  It//. 
PhyUoitiota  AralisD  E.  <&  E. 

On  leaves  of  Aralia  spinosa,  Nuttallburg,  West  Va.,  Sept  1894 
(L  W.  Nuttall,  No.  588). 

Spots  suborbicular,  light  brown,  with  the  margin  a  little  darker, 
i-1  cm.  diam.  Perithecia  epiphyllous,  somewhat  flattened,  100- 
150//  diam.  Sporules  oblong-elliptical,  hyaline,  2-nucleate,  10- 
15x5-6//. 
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Ph^Uoitieta  Apleotri  £.  &  E. 

Ou  leaves  of  Aplei-trum  hyemale,  N&amtm's  Creek,  Del.,  Apr. 
189-1  (Commons,  No.  2,408).' 

Spots  of  irregular  shape,  wbitish,  with  a,  shaded  purple  border,  1 
ctn.  diam.  Perithecia  crowded  in  the  spoU,  erumpent.  depressed- 
glolK)^,  75-90.'!,  with  a  distinct  papilliform  ostioluni,  of  a  coarse 
cellular,  dark  olivaceoustexture.  Sponiles  elliptical,  liyaline,  6-9  z 
5'',  filled  with  small  nuclei.  Accompanied  by  Fimdadimu  Apleciri 
E.  &  E.  nn  the  same  spotfi. 
Piiylloitieta  rhoiooU  E.  &  E, 

Oh  leavee  of  Rhiu  Tnxicodendnin,  Nuttallburg,  West  Va. .  Aug. 
1894  fL.  W.  Nuttall,  No.  567,  partly). 

Spola  4-6  mm.  diam.,  deciduous,  grayish- white,  with  a  narrow 
blacit  border.  Perithecia  epiphyllous,  scHttered,  lOft-llO.t  diftm., 
couvei-proniiDeiit  above,  visible  also  below,  S|H)rule8  narrow-elHp- 
tical,  hyalioe,  2-nucleate,  5-6  x  2-3,''. 

Differs  from  P.  loxii-i  E.  A  M.  in  its  larger  deciduous  S|K)ts  wiih 
a  uarrow  border,  and  its  narrow-ellipticaj  sporules. 
Phylloitleta  AaBmonil  E.  &  E. 

On  leaves  of  Anemone  Ptnntiihianiea,  Ann  Arbor,  Mich.,  Oct, 
1«93  (Harriel  I,.  Merrow). 

Perillu'ciii  ^.'refiaririiis  liy|Mipliylioiis,  do  pressed- globose,  eninijieiit- 
sujwrfininl,  SJO-llO,-.  diaTU.'.  snbastonioiis,  on  light  brown,  dea.i  look- 
ing iircRH  of  the  leaf,  more  or  less  distinctly  hoimded  bv  the  veiiilet-'^. 
Kjioruies  short-iiylindrical.  slighlly  curved,  obtnse.  5-7  x  U.-. 

This  is  tlifferenl  from  I'ltyl/arhoiv  Aofmoiila  (Fr.),  which  is  found 
both  on  the  [Mrlioles  and  Iciivcs,  nnd  has  the  characteristic  stroniata 
of  llie  l)othi<leiiw;i',  the  siiiirle  slmmala  being  about  twice  its  large 
us  the  perithecia  of  our  I'liyl/'iiliii'i  and  each  containing  (sec.  spec. 

PhylloBticta  ftuercus-Prini  I'..  ,■;  \'.. 

On  lenv.-- i.f  (Jonr.,.--  P.-hn,.-.  Niiltiillliur-;,  WeM  Vi...  July.  I8!M 
(]..   W.   Niill;vll.  .\i^   .".4L>u 

Sp„i^  i)rliirul;ir.  rusty  bnnvii,  di'linirc,  miiIl  a  very  niirrow  Iwrd.-r, 
2-:;  mm-  diam.  Ti-riili^ii;!  ..piphyil'ius,  .^-arien-il,  erumpcnt.  90^ 
nil.  <ii;ini,  Sp>r,iks  ,>viUc  i>r  ..'bl-.n-.  liyaline,  mostly  a  liith. 
.■urvi-.i,  .",   t;;   V  L'   2!-  ■- 

-fiii-   .-..uu-   v.rv    tiiMi-    /'/,.    L.'.l..,-;,-.,,,..:    !■:.    A  E.   iJ.   M.    II,   p- 
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130),  but  in  that  species  the  spots  are  larger,  perithecia  more 
prominent  below,  and  sporules  rather  larger.  PL  margiiwlis  R  & 
K  also  has  similar  sporules  but.  the  perithecia  are  hjpophyllous. 

Phylloftleta  Caitanett  E.  &  £. 

On  leaves  of  Castanea  veaca,  near  Nuttallhurg,  West  Va.,  July, 
1894  (L.  W.  Nuttall,  No.  570). 

Spots  orbicular,  rust  color,  with  narrow,  dark-shaded  margin. 
Perithecia  epiphyllous,  scattered  on  the  spots,  dark,  semierumpent, 
100/e  diam.,  often  collapsing.     Sporules  oblong,  hyaline,  5-7  z2~ 

Phoma  negundinioola  Tham.,  var.  raxnioola  E.  &  E. 

On  dead  limbs  of  Negundo  aceroid^s,  Nuttallburg,  West  Va., 
Apr.  1894  (L.  W.  Nuttell,  No.  466),  Delaware  (Commons). 

Perithecia  evenly,  but  not  thickly  scattered,  globose,  small,  \-i 
mm.  diam.,  covered  by  the  slightly  ruptured  epidermis,  but  dis- 
tinctly prominent.  Sporules  oblong-elliptical,  or  ovate,  hyaline, 
with  a  single  large  nucleus,  10-13  x  4-5 i//. 

Differs  from  the  typical  form  on  the  dead  peduncles,  in  its  broader 
(2i-3/i)  sporules. 

Fhoma  Fenntylvanioa  E.  <&  E. 

On  dead  limbs  of  Acer  Pennsylvanicum,  Nuttallburg,  West  Va., 
Feb.  1894  (Nuttall,  No.  318). 

Perithecia  numerous,  evenly   scattered,  subepidermal,   i-J   mm. 
diam.,  whitish  inside,  raising  the  epidermis  into  minute  pustules,  but 
scarcely  rupturing   it.     Sporules  subglobose,  6-7 i."   diam.,  nearly 
hyaline. 
Fhoma  pedunonli  E.  &  E. 

On  old  peduncles  of  Magnolia  Fraaeri,  Nuttallburg,  West  Va., 
Jan.  1894  (L.  W.  Nuttall,  No.  297). 

Perithecia  scattered,  Hattish  pustuliform,  i~i  mm.  diam.,  with  a 
prominent,  papilliform  ostioluni.  Sporules  fusoid-oblong,  hyaline,  2-^ 
3-nucleate,  7-11  x  2-2  J/a,  ends  acute. 

Differs  from  Stagonospora  pedunculi  E.  &  E.  in  its  larger,  flatter 
perithecia  and  fusoid- oblong  (not  cylindrical),  rather  shorter  sporules. 

Pboma  obsourans  E.  &  E. 

On  leaves  of  Fragaria  (cult.),  Nuttallburg,  West  Va.,  and  New- 
field,  N.  J. 

Spots  5—8  mm.  diam. ,  with  a  ferruginous  center  and  broad  purple 
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border,  paler  below.  I'erithecia  few,  scattered,  convex- pmminent 
Sporules  oblong  -  elliptical,  hyaline,  2-nucleat«,  4i-oixl4-2n. 
Biuidia  simple,  laoceolale-fu^d.  8-12  x  1  j/i. 

PhyllostkUi  fragarieola  Desra.  baa  similar  sporulea,  but  (sec.  specc 
in  tlie  various  exaiceati ),  tbe  spots  are   much  smaller,  with  a   white 
center.     Tlie  basidia  also  indicate  Pkoma  and  not  PhylloHirta. 
Apcipbarift  alpigena  E.  &  E. 

On  deail  stems  of  Sambiicim  melaiioearjM,  Cameron  Pass,  Colo., 
July,  1894  [C.  F.  Baker). 

Peritbecia  scattered,  superficial,  globose  or  elliptical,  150-250/1 
diani.,  mostly  depressed,  obscurely  papillate.  Sporules  elliptical, 
hyaline,  euudeate,  3-3i  s  H;i. 

Differs  from  A.  fu»eidnla  Sacc  in  growing  on  the  bark  ( not  oo 
decorticated  limbs),  and  in  its  smaller  Bporules. 
Apoiphsria  peiiioidei  E,  &.  E, 

On  decorticated  wood  of  Plalaiiiig,  Liquidambar,  Fraxiniu,  Acer, 
Salix  nigra,  and  S.  fakuta.  Nuttallburg,  West  Va..  April.  1894 
(L.  W.  Nuttall). 

Perithecia  eriimpent-superfidal.  seriate-aggregate,  hemisphericBl, 
about  1  mm.  (Uam. ,  with  a  distinct  papillifbrm  osliolum,  at  leogth 
collapsing  and  pemoid  or  discoid.  Sporules  elliplical  or  ovoid,  4- 
6x25",  ends  obtuse. 

Tliif.  seetiifi    to   grow  esdusively  on  alirasions,  below  bigli-water 
mark,  made  by  driftwoi.d  on  smiill'  tree--. 
Bphseronema  Fhysooarpi  E.  .'^  E. 

On  dead  stems  of  Plii/Mfirpi"'  oj-'ili/oliiis,  Nuttallburg,  West  Va., 
May,  1894  (L.  W.  Nuilull,  No.  484). 

Perithecia    gregarious,  erum|enl-suj)erfidnl,  heniispherieiil,    150/i 
diam.,  with  n  straight,  stout  beak  flO-llo,-.  long.     Sporules  uanow- 
elliplical,  hyaline.  2-8-nucleiite.  7-9  x  '2^,.^ 
SirooDocns  Raleiiie  V..  &  E. 

On  dead  limbs  of  Haltma  Mriiptcro.  Nuttallburg.  West  Va., 
Feb.  1H!I4  (L.  W.  Nuttall.  No.  HTK). 

I'eritlu'cia  si;iillere<l  or  2-:i-"jniiate,  eruri]])eut,  subglobose.  nl>out 
i  mm.  ilium.,  black,  with  a  mitinte  |)a|>illitiirm  ostiolum.  Sporule* 
suhglobose.  about  H'l  diaui.,  frreenish-hviiiiiie,  3 -((-concatenate,  the 
terminal  sporule  nbloiig  and  piihr.  ('bains  simple,  or  s|wirin},'ly 
braur'bed.  urisiiig  diri'dlv   I'ron:    ilii>  jirnligeroin  layer  without  any 


-mi\r*^'-\^ 
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PyreBOohttto  papyrioola  E.  &  E. 

On  old  pasteboard  lying  by  the  roadside,  Newfield,  N.  J.,  July, 

1894. 

Perithecia  scattered,   subglobose,   1 00-11 0/x  diam.,  clothed  with 
black,    bristle- like    hairs.      Sporules    subglobose   or   subelliptical, 
hyaline,  3-3  j/a  in  the  longer  diameter. 
PlAeotphaeria  Arotostaphyli  E.  &  E. 

On  dead  twigs  of  Arctastaphylos  Nevadensis,  Mt.  Paddo,  Wash., 
alt  6,000-7,000  ft.,  July,  1886  (Suksdorf). 

Stromata  erum()ent-8uperiicial,  pulvinate,  i-2  mm.  diam.,  flattened 
and  mostly  depressed  in  the  center,  dotted  with  punctiform  ostiola, 
closely  embraced  by  the  epidermis,  multilocular.  Sporules  oblong- 
cylindrical,  hyaline,  continuous,  6-6  x  2-21.". 

Has  the  stroma  of  Dothidea  producing  only  stylospores. 
Fmiooocum  Tllise  E.  &  E. 

On  dead  limbs  of  Tilia  Americana^  Naaman's  Creek,  Del.,  Aug. 
1894  (A.  Commons,  No.  2,517). 

Htromata   scattered,    buried,    conic-ovate,    250-350/*  diam.,  one- 
celled,  gray  inside,  raising  the  epidermis  into   acute  pustules  per- 
forated with   a   round  opening.     Sporules  oblong-fusoid,    hyaline, 
2-nucleate,  7-10-2}  x3//. 
Fnfiooeoum  ilioinum  E.  &  E. 

On  dead  limbs  of  Ilex  opacfiy  Nuttallburg,  West  Va.,  May,  1894 
(L.  W.  Nuttall,  No.  496). 

Stromata  cortical,  convex,  about  1  or  1  i  mm.  diam. ,  multilocular, 
whitish  inside,  the  tuberculiform  apex   pierced  with  a  single  pore, 
rupturing  the  epidermis  and  slightly  raising  it.     Sporules  fusoid, 
hyaline,  nucleate,  15-22  x  2  J -3//. 
Cytif porella  pinioola  E.  &  E. 

On  bark  of  limbs  of  Ahie^  En<jebnanni^  N.  W.  Colo.,  July,  1894 
(Prof.  C.  S.  Crandall,  No.  6). 

Stromata  erumpent-superiicial,  verruciform,  1-H  mm.  diam.,  easily 
deciduous.  Perithecia  peripherical.  Sporules  minute,  elliptical, 
hyaline,  3  x  11,",  borne  on  much  branched  basidia  15-20  x  2/a.  The 
habit  is  that  of  Dothiorella,  but  the  minute  sporules  are  those  of 
Cytisporella, 
Cytif pora  oaryigena  E.  &  E. 

On  dead  limbs  of  Carya  alba^  Nuttallburg,  West  Va.,  May,  1894 
(L.  W.  Nuttall,  No.  513). 
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Stroma  cortiutl,  convex,  H-2  loin.  diam.,  slaty  black,  4-6-oelled, 
oelk  y el lonriah- white,  Bubglobose,  small.  SjKirulee  allanloid. 
hyaliue  31-li  x  J-1.". 

(BpeniK^ania  of  Yalta  earyigena,  B.  &  C )t 
Cytiipora  exupgraai  E  &  E. 

On  dead  liraln  of  Acer  ni!m<vi.  Newfield,  N.  J.,  and  on  Arer 
I'eiiimiflmnioim.  NuHallburg,  West  Va.  (Nutlall). 

Struma  buried  in  the  hark ,  orhicular,  almiit  1   mm.  diam.,  4—6- 
celli-d  (at  length  one-oelled),  proloDged  ahove  into  a  stout,  conical 
heak  opeidug  hy  a  single  round  pore  at  the  apex.     Sporiilea  obl<iiig 
orallantoid,  hyaline,  ,'5-7  x  U;.. 
Cftlipora  Celtidii  E.  et  E. 

On  dead  Ijmba  of  Celtis.  Nuttallburg,  We«t  Va.,  Feb.  1894  (L. 
W.  Nultall,  No.  314). 

Htruina  vaUoid,  flat,  tbiu.  H-Z  mra.  diam..  only  jMjnetraliug  the 
surface  of  the  bark,  miiltUocular,  gray  iuside.  raising  the  bark   inM 
Boiall  pustules  aud  finally  rupturing  it,  cells  resembltug  peritheda. 
Sporules  allontoid,  6-7  x  1-li,". 
Cjtlipar>  pblrotBnoidei  E,  A  E. 

On  dead  lindi?  of  O.,-,;?,^  Avi-llan;,  Newfifkl,  N. 
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CytUporm  HalesisB  E.  A  £. 

On  dead  limbs  of  Halesia  tetraptera,  Nuttallburg,  West  Va.,  May, 
1894. (L.  W.  Nuttall). 

Stromata  convex-conical,  sunk  in  the  bark»  orbicular,  about  1  mm. 
diam.,  white  inside,  unilocular,  the  inner  surface  of  the  cavity  lined 
with  simple,  straight  basidia  al)out  15/i  long,  bearing  the  oblong- 
fusoid,  hyaline,  2-nucleate,  straight,  5-7  x  1-1  i//  sporules,  which  are 
expelled  through  a  single  orifice  perforating  the  raised  epidermis. 

This  probably  is  the  spermogonial  stage  of  Diaparthe  Halesice  or 
2).  tetrapferOf  both  of  which  are  found  in  company  with  it. 
SphaDropsis  Coryli  E.  &  E. 

On  dead  limbs  of  Goryhis  Avellana,  Newfield,  N.  J.,  June,  1894. 

Perithecia  thickly  scattered,  globose,  subcuticular,  about  i  mm. 
diam.,  raising  the  epidermis  into  small  pustules  which  are  finally 
ruptured  at  the  apex  with  a  round  or  elongated  opening.  Sporules 
oblong-elliptical,  or  the  longer  ones  slightly  curved  and  subcylin- 
drical,  15-20x8-10//. 
SphsBropsis  Asiminse  E.  <&  E. 

On  dead  limbs  of  Asiinbm  trilobd,  Nuttallburg,  W.  Va. ,  Feb. 
1894  (L.  W.  Nuttall,  No.  370). 

Perithecia  scattered  or  sul>seriate,  buried  in  the  bark  which  is 
raised  into  little  pustules  over  them  and  soon  ruptured.      Perithecia 
small  (}  mm.),  thick-walled,  with  an  obscurely  papilliforni  ostiolum. 
Sporules  oblong-elliptical,  brown,  obtuse,  18-22x8-10". 
SphaDropsis  Ifeillise  E.  &  E. 

On  Physorarpu-8  opnlifoUus,  Ivondon,  Canada,  May,  1898  (J. 
Deamess). 

Perithecia  scattered  or  sometimes  2-3  confluent,  small  (200/'), 
covered  by  the  blackened  epidermis,  semierumpent,  with  a  black, 
shining  papilliforni  ostiolum.     Bjwrules  small,  acutely  elliptical,  or 
ovate-elliptical,  pale  brown,  12-16x4-5/'. 
Sphseropsis  Physooarpi  E.  «&  E. 

On  dead  Physocnrpu.-t  opnlffoliii,%  Nuttallburg,  West  Va.,  May, 
1894  (L.  W.  Nuttall,  Nos.  482  and  486). 

Perithecia  scattered,  i  mm.  diam.,  buried  in  the  inner  bark,  with 
their  apices  and  papilliforni  ostiola  erumpent,  white  inside  (at  first), 
sometimes,  as  in  the  preceding  species  2-3  confluent.  Sporules  vary- 
ing from  short-elliptical  12-15x10/',  to  oblong-  or  obovate-elliptical 
15-20x10//. 
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IJirt'tr*  from   the   [)ree«liiig  in  ilf  liiiriwl   perithecia  otifJ    much 
larger  njMtrule*. 
gptueropiia  IpomteK  P.,  &  E. 

On  liettd  [wduucles  o{  Ipomati  puiul'iroliy,  NutlBlUiiirg,  West  Va.. 
Dec.  1893  (L.  W.  Nuttall,  N«.  249). 

Perithecta  st^attered,  ovatP-globoee,   2dO-300;r  iliatu.,   the  upper 
part  prominent  and  closely  cuvered  by  the  shining  black  epidermis. 
Sporiiles  elliplical,  brown,  18-23x10-13",  mi  pwliceis  of  about  ibe 
same  length  m  the  epornlea. 
Coniothrrinm  infaiaani  E.  &  E. 

On  dead  stems  uf  Valeriaiu)  ednlU,  Eastern  slope  of  Rabbit  Kur 
Range.  Colorado.  .July.  1894  (Prof.  V.  S.  Crandall,  No.  10). 

PerittieciH  ileiisely  gregarious,  blackening  the  sleniB,  ovate-glol)i>s«, 
membrnnuceoUB,     black,     erumpent-8U[ierlicial.     170-200'     diain. 
Sponilea  globoee- elliptical,  brown,  6-8,''  iu  (he  longer  diam. 
HtplDipoTellK  BlpinK  E.  &  E. 

Cameron  Vasa,  Colorado,  July,  1K94. 10,000  ft.  alL  (C.  F.  Baker, 
No.  236). 

On  dead  stems  of  Sambiunu  mdaTumirjia.  Stroma  convex-bemi- 
spherical,  erumpent-superildal,  black.  300-400  <  diam.  Ferithei-itt 
fccllo  buried   in    the  slroiim,    100-150-.  diiLUi.,   their    papillif.prni 


nirfLUT  of  the 
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Haploaporella  Aralis  K.  ,v  K. 

On  dead  llcLd.s  i>f  Ar.'i;.,  ^ph,.,^,:.  Nultallbiiri:.  West  Va.,  Feb. 
lHH-1  iNiiii:l1I,  Ni..  :!7;"h. 

Stn>iiiata  ^eriiile-ciruiiile.  eruinpeiLl  tlirnii-h  loiigiliidinal  cruckf^  in 

i'erilluriii  uvale-y:lob.«*e,  buried  In  tiu-  l.lark.  snlH-arlmnaw-'.iis 
stroma,  ;i-(i  in  .'iieb  sin-le  sIvoin:i.  iihnul  ',  iiiiii.  diam.  S[k>i-ii1c-s 
ellii.tiral.  l.n,«n.  :?(•■  "j:.  x  jlH-.>... 

Thi^  may  1.,-  llic  |.y<>niflia  uf  l;:lni;^/,l„.  n.^  Uili</nu,s„  (M.  .V  N.  ■. 
Haplosporella  Cellidia  1)  ,\i  i;. 

(tn  dei.d  liiid>s  of  r,7/,y.  \V,-i  Va  .  K.-l..  I.-<!I4  i  L.  W.  Niiiiidl. 
No.  ;;i.",  . 
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Perithecia  mostly  in  valsoid  clusters  of  3-10,  small  (200/'),  white 
inside,  slightly  sunk  in  the  inner  bark,  their  papilliform  ostiola 
mpturingTthe  epidermis.  Sporules  elliptical,  brown,  continuous, 
18-22x10-12//,  on  basidia  of  about  the  same  length  as  the  sporules. 

Diplodia  Kansensi^E.  &  £. 

Oo  weather-beaten,  bleached  bark  of  Jiunperua  Virgimava, 
Rockport,  Ks.,  Dec.  1893  (E.  Bartholomew,  No.  1,292).     * 

Perithecia  scattered,  subglobose,  erumpent-superiicial,  J- J  mm. 
diam.  Sporules  ovate-elliptical,  uniseptate,  constricted,  the  septum 
below  the  middle,  brown,  becoming  nearly  opake,  20-27  x  12-15//. 

Differs  from  D.  Juniperi  West,  and  D,  Virginlana  Cke.,  in  its 
larger  ovate  sporules. 

Biplodia  oaryigena  E.  &  E. 

On  dead  limbs  of  Carya  alba,  Canada  (Dearness)  and  West  Va. 
(Nuttall). 

Perithecia  subseriate,  sunk  in  the  inner  bark,  covered  by  the  epi- 
dermis which  is  raised  into  pustules  and  ruptured,  about  i  mm. 
diam.,  black.  Sporules  elliptical,  brown,  uniseptate,  scarcely  con- 
stricted, 16-20  X  8-10//..      (Pycnidia  of  Valna  caryigena  B.  &  C.)? 

Hiplodia  infusoans  E.  &  E. 

On  bark  of  dead  limbs  of  Frax'inns  Americanay  Nuttallburg, 
West  Va.,  May,  1894  (L.  W.  Nuttall,  No.  459). 

Perithecia  ovate-globose,  small,  llO-150/i  diam. ,  thickly  scattered, 
blackening  both  the  outer  and  inner  surface  of  the  bark.  Ostiolum 
not  conspicuous,  obscurely  papilliform.  Sporules  oblong- elliptical, 
12-15  X  8-10//,  scarcely  constricted. 

In  D,  inquinans  West^  the  sporules  and  perithecia  are  larger,  and 
the  bark  is  not  blackened  within. 

Diplodia  Ceroidis  E.  &  E. 

On  dead  limbs  of  Cerois  Canadensis,  Nuttallburg,  West  Va., 
Apr.  1894  (L.  W.  Nuttall,  No.  449). 

Perithecia  subseriate,  globose,  J-i   mm.  diam.,  slightly  sunk  in 
the  inner  bark  and  splitting  the  epidermis  with  short,  longitudinal 
clefts.     Sporules    elliptical,     20-23  x  10-15/',    on    stout    basidia, 
oniseptate. 
Botryodiplodia  aoerina  E.  &  E. 

On  dead  limbs  of  Acer  Pennsylvanwum,  Nuttallburg,  West  Va., 
Feb.  1894  (Nuttall,  No.  319). 
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Peritheoia  erumpent  in  botryoidal  clusters  ofl«n  seriately  confluent 
for  I  or  more  cm.,  about  i  mm.  diam.,  white  inside,   flaltish  above, 
with  a  broad  papilliform  ostiolum.     8poruieH  elliptical,  brown,  uni- 
Beplate,  20-25  s  12-15,",  on  baaidia  of  about  the  same  length. 
A»ooohyt»  veratrlns  E.  A  K.  ^ 

On  dead  leaves  mid  petioles  of  Verairnm  Califomieujn,  Pullman, 
Wash.;  Nov,  18!!3  fProf.  C.  V.  Piper,  No.  145). 

Ferithecia  scattered,  souk  in  the  suhstiuice  of  the  leaf  with  the 
apex  and  conic-papilliforro  QStioliim  erumpent,  about  \  mm.  diam. 
Sporules  cylindrical,  obtuse,  3-4- nucleate,  becoming  uniseptate, 
hyaline,  about  12  x  2  j-3,». 

Differs  from  A.    Vcratri  Cavarra  (Fungi  Langohardiffi,  No.  98) 
in  its  larger,  ostiolate  perithecia.  not  on  any  spots  and  in  its  smaller, 
straight  BporuJes. 
Aieoohyta  aehlyieala  K.  &  F.. 

On  leaves  of  Aehlyg  Iriphylla,  Seattle,  Wash.,  Aug.  1892  (Prof. 
C.  V. -Piper,  No.  114). 

Spol£  suhitrbicular  or  irregular,  S-15  mm.  diam.,  with  a  dirtj 
nhite  center  and  a  broad,  shaded  purple  margin.  The  white  c«]ter 
b  more  or  lees  deciduous.  Perithecia  epipbyllous,  innate-prominent 
small  (7.1").  few  on  a  spot.     Sporules  ellipticB!.  li-nudeflU-.  hvniine. 
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ovate-elliptical,  subinequilateral,  abruptly  narrowed  at  the  endu, 
3-5-eeptate,  but  not  constricted,  the  inner  cells  nearly  opake,  the 
small,  terminal  cells  subhyaline,  12-15  x  6-8/x. 

The  species  is  anomalous  in  the  imperfectly  developed  perithecia, 
the  upper  part  soon  falling  away  and  leaving  the  cup- shaped  base. 

Headerionia  faloata  E.  &  E. 

On  bark  of  fir  trees,  Exploits,  Newfoundland,  Dec.  1893  (Rev. 
A.  C.  Waghome,  No.  10). 

Perithecia  cespitoee-erumpent,  6-1 0  together,  united  below  in  a  thin 
stroma,  broadly  perforated  and  subcollapeed  above.  Stromata  small 
(1  mm.),  subconfluent  and  subseriately  arranged.  Sporules  falcate, 
more  abruptly  curved  or  bent  above,  yellowish-hyaline,  granular, 
becoming  1-3-septate,  subattenuated  below,  on  pedicels  shorter  than 
the  sporules,  20-22  x  6-7//. 

Differs  from  Henderaofua  rout  rata  S.  <&  K  in  its  stromatic  growth 
and  broader,  shorter  sporules. 

Stftf^nospora  petiolorum  E.  &,  E. 

On  dead  petioles  of  Aralia  spinosa,  Nuttallburg,  West  Va. ,  Feb. 
1894  (L.  W.  Nuttall,  No.  367). 

Perithecia  scattered,  innate,  small,  slightly  prominent  and  covered 
by  the  shining,  blackened  epidermis,  160-260/x  diam.,  mostly-sub- 
elliptical.  Sporules  oblong,  hyaline,  nucleate,  becoming  1-  or  more- 
septate,  12-20x3-6//. 

Stftf^notpora  Fhysoearpi  E.  &  E. 

On  dead  stems  and  limbs  of  Physocarpus  opulifoliuSy  Nuttallburg, 
West  Va.,  May,  1894  (L.  W.  Nuttall,  No.  486). 

Perithecia  scattered,  depressed- hemispherical,  200-260/£  diam., 
sunk  in  the  bark,  with  the  upper  part  prominent  but  covered  by  the 
epidermis  which  is  pierced  by  the  papilliform  ostiolum,  white  inside. 
Sporules  linear,  multiseptate,  hyaline,  26-36  x  3-4/*. 

Stagonospora  Liriodendri  E.  &  E. 

On  decorticated  wood  of  Liriodendron  I'ulipifera,  Alcove,  N.  Y., 
June,  1893  (C.  L.  Spear,  No.  304). 

Perithecia  superficial,  evenly  scattered  or  2-4  subconfluent,  ob- 
tusely conic-glol>ose,  al)out  i  mm.  diam.  Sporules  cylindrical, 
hyaline,  8-10  x  2-24/',  nucleate  but  not  visibly  septate,  though  a 
central  nucleus  causes  them  to  ap{)ear  uuiseptate.  Basidia  slender 
26-36/A  long,  profusely  and  ^ubvcrticillately  branche<l. 
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Camaroaporium  Celtidii  E.  A  E. 

On  dead  Hmbs  of  Celtis  ocridenlulU,  Huckport,  Ks.,  March,  1894 
( Biirtholomew.  No.  1,400). 

Per ithecia  scattered  or  cespitoee,  ovate,  h  mm.  diam.,  oflen  seriute, 
covered  by  the  epkleniiis  at  first,  with  the  sbort-cyliDdrical,  obtuee 
ostiula  erutQpeut.  Hportiles  obloDg,  or  oblong- elliptical  or  even 
cylindrical,  brown,  moetly  3-septate,  12-16x4-6,",  bntsorae  of  them 
6-13-septate,  with  oue  or  two  cells  divided  by  a  longitudinal  septum, 
15-20x6-7,'.. 

There  is  also  a  Teivhogpora  accompany  lug,  but  too  scanty  to  admit 
of  accufHte  description. 
Baptoria  Echlnooyitli  I-:.  A  K. 

On  leaves  of  Eehhioefjtlvi  mnrah,  Ukiafa,  Mendocino  Co.,  Cala., 
May.  1894  (\V.  C.  Blasdale,  No.  220). 

BpoU  Bubangular,  limited  at  first  by  the  veinleta  and  greeniefa, 
l>ec<)n]ing  light  brown  with  the  margin  darker,  3-5  mm.  diam. 
Peritbecia  innate,  globose,  about  80/(  diam. ,  thin,  imperfMtly  de- 
veloped,  brown.  Sporules  linear,  hyaline,  nearly  straight  or  sub- 
uiiilulate,  becoming  Ikintly  1— 2-Beptate,  25-60  x  2^-3,"- 
Beptoria  loUniiioU  E.  A.  K, 

On  l^rtvps  of  S'^hnimn  umhdlif>-r,m,  Tkiah.  Mend'H-ino  Co..  Cala., 
Miiy,  IH1I4  (\V.  C.  Hl.is<talc.  N.i.  -.Ml). 

Sjnits  sciiftered  or  wHiHiieiit.  orbicular.  2-3  mm.  ilium..  |>alc  lirown 


b  <I)<rk<'r  l«>rd>'r.      I'erillie 
liilising.     10<)-110;<    <lium. 
deutc,  20-:?0xn-21,". 

.i„e|.i|.l,,vl 

Sjxjnik's 

ons..  nunu 
bacillary, 

rous.  pale  brown, 
byalbic,  faintly 

DiHers  from  lh«  oihersjx'c 

-  ."piinilpj*,      Rtiunieu'uerc  i 

UK  on  .*/..) 
V.  Callic 
"i'J'-'"".  Ill 

'irea-  ill  itK 
tll,es,.r. 

SefiU.ri;  l.ilwled 
seutiivly  sterile. 

Septoria  alnifolia  K.  .«:  !:. 

<»(]  leaves  cif  Alo'i^  <■<■/-:•■•.  Sciitlle,  Wii^li. ,  Aug.  1X»:^  (Prof.  C. 
V.  [•ii)er.  Xo.  H2i. 

S|,or=.  r^ii-nisty  br,.»ti.  -irLiriilar  or  irn-uli.r,  mostly  with  -a  ciivr- 
ro«,  Jiivk.  raised  iH.rdeiih^'  line.  2  ."i  uuu.  -liiiiii.,  more  ..hscure  lie- 
Im«.  IVi-iihma  e|)i|ilivll.ms.  inii:.U-prnmiiiem.  bli.rk,  miuule  (f^O- 
IIIDO,  rmi  iil-Miidmil.  S|.,.rule.  liiieiir,  liyali.u-,  with  a  row  of 
I, oriel.  ri.oMh  -nrved  to  a  -eioi,'ii<-Ie.  :::>-  r,:,  x  :i  .. 

II!'  iliL'  llirue  .!i-L'iil.,.i|  s|,ei'i,- ,,11  .|/,M(,-    .V.  A/„;  S».-<:  im.s  bacll- 
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larj  sporules,  S.  alnicola  Cke.  has  oblong  sporules,  and  S.  alnigena 
Sacc.  has  no  spots. 

SeptorU  folitaris  E.  &  E. 

On  leaves  of  Rhododetidron  ocddentale.  Mill  Valley,  Cala.,  July, 

1893  (W.  C.  Blasdale,  172). 

Spots  amphigenous,  round,  white  with  a  purple  border,  numerous, 
about  2  mm.  diam.  Perithecia  mostly  one  in  the  center  of  each 
spot,  globose,  120-150//  diam.,  visible  on  both  sides  of  the  leaf 
Sporules  abundant,  bacillary,  hyaline,  continuous,  straight  or  sub- 
undulate  or  bent,  obtuse,  about  20  x  2/'. 

Septoria  Bhododendri  Cke.  has  the  perithecia  aggregated  or  circi- 
nate  and  sporules  40//.  long. 

Septoria  CEnanthis  E.  &  E. 

On  leaves  of  (Enanthe  sannentosQy  Seattle,  Wash.,  Aug.  1892 
(Prof  C.  V.  Piper,  No.  50). 

Spots  scattered,  small  (1-3  mm.),  white,  subangular,  definite. 
Perithecia  few  on  a  spot  (3-6),  small  (75//),  black  (yellow-brown 
under  the  microscope),  subastomous.  Sporules  fusoid- cylindrical, 
hyaline,  nucleate,  20-35  x  li-2//,  ends  subacute,  slightly  curved. 

Septoria  taoeharina  E.  &  K.,  var.  oocidentalis. 

On  dead  leaves  of  Acer  glahrum,  Fairhaven,  Wash.,  Aug.  1892 
(Prof.  C.  V.  Piper,  JSo.  57). 

Differs  from  the  type  in  having  the  small,  white  spots,  on  which 
the  perithecia  are  seated,  not  so  evenly  distributed  over  the  leaf,  but 
collected  on  rusty  brown,  yellow-margined,  subindefinite  s{)ots  3-4 
mm.  diam. 
Septoria  oiroinata  E.  &  E. 

On  leaves  of  Acer  cirdnaUun,  Everson,  Wash.,  Aug.  1892  (C.  V. 
Piper). 

Spots  orbicular,  scattered,  2-3  mm.  diam.,  pale  yellowish- white, 
definite  but  without  any  distinct  border.  Perithecia  amphigenous, 
few  (4-10),  subcircinately  arranged  around  the  whitish  center  of  the 
Bpots,  small,  75//.  diam.  8|)orule3  abundant,  filiform,  variously 
curved  and  bent,  30-60  x  1 1  //,  nucleate,  but  not  septate.  Seems 
quite  distinct  from  the  other  s[)ecies  on  maple. 

Boptoria  Teoomtt  K.  &  K. 

On    leaves  of  Tecoma    radicatiSy   Nuttallburg,    West  Va.,   Aug. 

1894  (L.  W.  Nuttall,  No.  580). 
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Spots  light  brown  (wood  color),  irregular  in  ehape,  email,  II-2 
mm. ,  iaconspicuous  and  iadUtinctI y  margined.    Perithecia  immersed, 
small  (65-70').  l>arely   visible  with  a  lens.     Sporuleg  40-50x2- 
2J,'i,  not  etrongly  curved,  nucleate,  hyaline. 
Septoria  Lndovieikna  E.  &  E. 

On  leaves  of  Lariuw  Ludovinaua,  Fort  Colline,  Colo.,  June, 
1894  (C.  F.  Baker,  No.  257). 

Bpota  angular,  limited  by  the  veinlets,  wood-brown,  2-6  mm. 
diam.,  often  confluent.  Peritberia  puneliforni,  minute,  black, 
epiphyllous,  75-80;'  diam.,  ape.v  erumpent.  SiM)rule&  cylindrical, 
more  or  less  curved,  obtuse-,  not  septate,  15-25  x  2,". 

Differs  from  S.  uiiieolor  Winter,  in  its  lighter  colored,  angular 
spots,  rather  larger  perithecia  and  thicker  sporules;  differs  also  in 
several  resjicL^ts  from  S.  Laetiicit  Pasa.  and  &  taetueieola  £.  &  M. 
Septorla  TrtntvatteriK  E.  &  E. 

On  TraidvcUeria palmaia,  Nultallburg,  West  Va.,  July,  1894  (L, 
W.  NutuU.  No.  564). 

Spots  irregular,  subangular,  partly  limited  by  the  veinlets  of  the 
leaf,  of^  elongated  and  acute  at  one  end,  brownish- black,  with  xa 
irregularly  shaped  white  center  which  is  welt  defined,  angular,  'A-6 
mm.  in  the  lonj^pr  diiim.  Perithecia  epiphvllons  but  also  visible  be- 
luu.  >mall  -(i.j-Tri/r),  aciittercd,  ilark.  Sporules  ubimdant,  nearly 
stniiglit  or  slightly  curv«?d,  continuous,  22-:i0  x  '!:'. 

Differs  fn>m  S.  AiwhohIh  Desm.   in  its  broad,  dark  margined, 
while  eeniered  s|iots  and  rather  loiifjer  mid  thicker  sporules. 
Septoria  PolymDis  V..  .'i  V.. 

On  Iciive:^  of  I'ohjmuh,  Cr.-.l,,/;.,.  NtUt;illl.urg,  West  Va.,  July, 
IfilM  .L.  W.  Nuftail,  Nu,  ->i:V). 

-Spi.ls  ^ciitleri'd,  angiiiiir,  liniileil  by  the  veinlets,  2-4  mm.  diam., 
iliriy  irreeii.  IVriiliecin  epiphyllous.  minute.  75;.  dium.,  scaltereil, 
iniiiUi-,  iin'ouspii'iious.      Spicules    filiform,   t'liutinuous.    ;i.5-50xl- 


-  i.Mis=^Cliii-kej;oii  I 
,  IJ,„,.I„.  Mi.'lii-nn  |I 
1  ■.  .lark  puriile-sluKie. 
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hyalioe,  nucleate,  not  visibly   septate,  20-40  (mostlj  25-35)  x  1- 

&  VvoUb  West,  has  yellowish-brown  perithecia  on  pale  zonate 
spots  with  a  reddish- brown  border. 

8«ptoria  mioropunota  E.  &  E. 

On  leaves  of  Osmorrhiza,  Washington,  D.  C.  (1891)?  (K  A. 
South  worth). 

Spots  small  (1-1  i  mm. ),  subangular,  white,  with  a  broad,  dark 
oolored  border.  Sporules  cylindrical,  slightly  curved,  not  septate  or 
visibly  nucleate,  18-27  x  H-li/x. 

This  is  very  different  from  8.  OsmorrhizoB  Pk.  which  has  the  spots 
larger,  perithecia  also  larger,  subdiscoid  and  amber  colored,  and 
sporules  35-55  x  2-2  i/z,  uniseptate. 

8«ptoria  MegarrhizaB  E.  &  E. 
On    leaves   of   Megarrhiza    Oregana  Benton,  Wash.,  July    14, 

1892  (C.  V.  Piper,  No.  112,  partly). 

Spots  orbicular,  dirty  white,  with  a  broad,  dark  colored  border, 
3-5  mm.  diam.  Perithecia  epiphyllous,  light  colored,  innate- sub- 
prominent,  subastomous,  thin,  80-1  lOju  diam.  Sporules  filiform, 
nearly  straight,  hyaline,  faintly  uucleolate,  40-60  x  2i-3/i. 

Phleospora  Megarrhiitt  E.  &  E. 

Same  host  and  collector  as  Septoria  Megarrhiz(B. 

Spots  greenish  at  first,  the  central  portion  (1-3  mm.  diam. )  be- 
coming dirty  white  with  a  faint,  dark  purple  margin.  Perithecia 
epiphyllous,  subdiscoid,  thin,  perforated  above,  light  colored,  becom- 
ing darker,  150//  diam.  Sporules  oblong,  obtuse,  1-3-eeptatey 
hyaline,  sometimes  narrowed  in  the  middle,  13-27  x  6-8//. 

Distinguished  from  Septoria  Megarrhizce,  even  without  microscopi- 
cal examination  by  its  much  smaller  subangular  white  spots. 
Phlyottsna  IpomcBa  E.  &  E. 

On  calyx  lobes  of  Ipomcea  panduratOj  Nuttallburg,  West  Va., 
Dec  1893  (L.  W.  Nuttall,  No.  250> 

Perithecia  scattered,  subcuticular,  75-80//  diam.,  covered  by  the 
blackened,   slightly    raised    epidermis.     Sporules   linear,   hyaline, 
curved  above,  15-20  x  IJ//. 
Hysteromyxa  oortioola  E.  &  E. 

On  inner  surface  of  old   cotton  wood  bark,  Rockport,  Ks.,  Dec. 

1893  (R  Bartholomew,  No.  1,306). 

25 
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Perithecia  eriiiii])eot  -  BitperGcial,  gregarious,  membra aaceoua^ 
yellowish-browu  auil  pustuliform  when  freeli,  trollapsiii}:  to  coiici 
nearly  flat  wiieti  dry,  and  then  darker  colored,  the  disk  or  center 
vrith  a  faint,  flcsli-colored  tint,  )-)  iiim.  ilium.  Sp<)rule:e  glohuse, 
6-8,"  diam,.  yellowiah.  with  a  tinge  of  rose  ix)lor. 

Differs  IVom  H.  rffngimn  S.  A  E.  iii  iu  diflerent  hahitat  and  the 
darker  color  of  the  ))eritheda. 
Oothicliiia  Cutandrs  V,.  &  K. 

On  deati  limbs  of  Ctmiutiulra  nilj/cidiita.  Ann  Arlwr,  Mich.,  May, 
1894  (L.  N.  Johni-ou,  No.  1.591 1. 

Perithecia  eruni))et)t,  furruiinded  by  tlie  ruptured  epidermis,  ovale- 
gtobiise  and  cloeed  at  tint,  J  mm.  diam.,  then  irregularly  ruptured 
and  siibcupulate,  i  mm.  diam.  Bporules  fueoid,  hyaline,  continu- 
ous, straight,  acute.  10-14x2-2J/.. 

Apparently  the  B|>ermogoHia  stage  of  Ceii'inyhiiii  CuMUndnt  Pk, 
Olteeiporinm  trcmuloidoi  IC.  &  K. 

On  leaves  of  Popuiw  tremutoide^.  Rucine,  Wis.,  Sept.  1SS8  {Dr. 
J.  J.  Davis). 

Spots  amphigenoua,  Buborbicular,  scutlered  or  Buttconfluent.  defi- 
uite,  dark  hnnrn,  2—4  mm.  diam.  Aoervuli  innate,  globose  ur  ob- 
long. 7.5-H5-  diaru.,  dark,  erumpent  on  l.oth  sides  of  the  lenf,  often 
<-..v...re<l  ahov.'  by  ibt- l..o»,'iif.l.  sllvfiy  epid,Tiiii^.  (.•,.iiiiliru'!lij>li.':i]. 
10-|:ixr>i-(>i;,,  mutinuoiiy.  *.'.  T,r„,,il.i.  C.  Sil.inri,m.  ami  (1. 
{•o}»iU-all,w,  have  lii.-H>id  or  cylii.drieal  ei.uiilia  :  C,'.  u-viWid,-'  H.miell 
(V  Sacc.  Grev.  21,  p.  «h.  li,i.-  uvnle-obloti).' couidia.  rJO-SOx  lO^ri.-, 
so  Ibal  this  seeuia  f^iifiicii'titjy  disiiiiet  IVorii  all  llie  otluT  s|>ede^  on 
l)0).lar  leave!-. 
GIiEoaporiam  aJIiciuB.1e  v..  .v  v.. 


■es  of  Hiv.-'ifro 
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If,  as  seems  probable,  Phyllosticta  ujffinis  E.  &  K.  in  Am.  Nat.,  Nov. 
1883,  is  the  same  as  Ph,  Sassafras  Cke.  in  Grev.,  Sept  1883,  the 
specific  name  "Sassafras"  will  have  precedence,  and  '*aflSne," 
already  preoccupied  by  Saccardo,  will  be  dropped,  and  Gl.  affine 
K  <&  K.  will  become  GL  Sassafras  (Cke.),  the  fungus  being  a 
Gloeosporium  and  not  a  Phyllosticta. 

01(Bosporiam  San^iiixiaritt  E.  &  E. 

On  leaves  of  Sanguinaria  Canadensis,  Nuttallburg,  West  Va., 
July,  1894  (L.  W.  Nuttall,  No.  555). 

Spots  yellow,  oblong  or  irregular,  3-5  mm.  diam.,  situated  near 
the  apex  of  the  leaf  which  is  more  or  less  uniformly  blackened. 
Acervuli  epiphyllous,  numerous,  innate,  yellow  and  inconspicuous. 
Conidia  oblong,  hyaline,  continuous,  mostly  a  little  curved,  8-15 z 
3i-5i/*. 

GloMtporinm  alboferrnginenm  E.  &  £. 

On  leaves  of  Acer  sacehariniim,  Peoria,  Ills.,  July,  1894  (F.  E. 
McDonald). 

Spots  numerous,  small,  subangular,  partly  limited  by  the  veinlets. 
1-2  mm.  diam.,  deep  reddish-brown,  whitening  out.  Acervuli  100- 
150/i  diam.,  hypophyllous,  becoming  dark.  Conidia  oblong,  hya- 
line, continuous,  12-14  x3-3i//. 

Differs  from  G.  sa/icharinum  E.  &  K  in  habit  and  in  its  conidia 
twice  as  long  as  in  that  species. 

eioBOf  porinm  Trillii  E.  &  E. 

On  leaves  of  Tnllium  sessile,  Berkeley,  Cala.,  April  2,  1894 
(W.  C.  Blasdale,  No.  212). 

Spots  amphigenous,  scattered,  small  (1-2  mm.),  dirty  white,  leaf 
becoming  yellowish  around  them,  finally  subconiluent  causing  the 
leaf  to  wither  and  die. 

Acervuli  epiphyllous,  rather  large,  yellowish,  erumpent,  often 
only  one  in  the  center  of  the  spot  Conidia  oblong- cylindrical, 
slightly  curved,  10-15  (mostly  10-12)  x2i-3J//. 

OkBOtporinm  terotinum  E.  &  E. 

On\esives of  Pmnus serotina,  Smyrna,  Del.,  June,  1894  (A.  Com- 
mons, No.  2,439). 

Spots  suborbicular,  3-10  mni.  diam.,  deep  brick-red,  definite, 
soon  confluent  covering  the  entire  leaf  which  is  then  of  a  deep  red- 
brick color.  Acervuli  amphigenous,  numerous,  flesh  color.  Conidia 
oblong,  straight,  obtuse,  12-15x4-5//. 
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Differs  from  Q.  pntnieolum  E.  &  E.  (J.  M.  III.,  p.  129)  priiici- 
pallv  ID  the  much  lai^er  ronidifi. 

Hyxoiporium  ■sriatam  F..  &  E, 

Ou  maple  bark,  Nutlallburg,  West  Va.,  June,  1894  (L.  W.  Nut- 
tall.  No.  523). 

Nuclei  pallid,  orbicular,  alioiit  1  ram.  diam.,  eeated  oo  the  surface 
•if  the  inner  bark;  surrounded  by  a  thiu  layer  of  smoky  colored 
radiating  byphw  from  the  inner  extremities  of  which  the  botuliforai 
or  oblong,  6-8x2-2) '1.  hyaline  couidia  are  produced.  The  dudei 
are  seriately  arranged,  and  the  pale  flesh-fti>lored,  flattish  cirrhi  are 
eruinpeut  through  narrow,  longitudinal  cracks  in  the  bark. 
Hfzoiporinm  platanioolDm  K.  &  E. 

On  dead  limlM  of  Platamu.  Nuttallbiirg.  West  Va.,  April,  1894 
(L.  W.  Nultall,  4671. 

Acervuli  eui>cutaneous,  veaiculoid,  pale,  1  mm.  diam.,  nisiug 
the  ruptured  epidermis  into  pustules  but  not  erumpent.  Sporulea 
oval  or  oblong-ovate,  hyaline,  nucleate  at  first,  10-12  z  &-6.",  on 


CoUatotriolinm  Bhexis  E.  &  E. 

On  It-aves  of  meria  T'/r; 
((Joiiii.ions  No.  ■2,5;U). 

f<|)r,l-  „ihi,-Lih,r.  emnll  (1- 
puiple  lK>rilri-.  Acervuli  rm 
jtein,  2r,0-:ir)0-  .liam..  surmii 
bairji.   t>(UTO\;i--:j.:.-.      Spun 


1  bit 


V2x-i-.  and  V 

Cylindrosporinm  Cral^gi  P 

On    leaves  of   Cnf.i.j 

W,  Nullall,  No.   .^)71|. 


(be  >urfaef  of  tin 


ira.  Kiraensi,  Del..  Aug.   25,  lftS4 

luiii.),  dirty  while  with  a  reddish- 
Iv  e|>ii)hvlloiis,  sphieriieforni,  eruni- 
led  or  .-lothf.,!  with  black  bristle^like 
■a  obloLi;:,   nbluse,    biuucleate,  about 

tallbur-   West  Va..  July.  I«y4  fi,. 

with  riLsty  red,  at  letiglh  unifbrmly 
ioiLiile,  eniaipi'iit   on  both  sides,  and 
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Aoervuli  numerous,  small,  pale,  buried  in  yellowish,  faded  areas 
of  the  leaf,  visible  from  above,  but  erumpent  below.  Conidia  cylin- 
drical, moderately  curved,  slightly  narrowed  toward  the  ends,  hya- 
line, multinucleate,  45-65  x  4//,  expelled  in  small  white  tufts,  on  the 
lower  side  of  the  leaf. 

Melanooxdum  ttenotporam  £.  &  £. 

On  bark  of  Carya,  Ohio  (Morgan,  No.  1,002). 

Stroma  subcuticular,  sunk  in  the  surface  of  the  inner  bark,  orbicu- 
lar, 1  i— 2  mm.  diam. ,  convex,  white  inside,  but  covered  by  a  layer  of 
the  narrow,  brown,  oblong,  slightly  curved,  13-15  x  3— 4/^  Conidia, 
which  are  erumpent  in  black,  hemispherical,  finally  flattened  heaps 
or  masses  1-2  mm.  diam. 

Melanoonium  aoerinum  £.  &  £. 

On  dead  limbs  of  Acer  macrophyllum,  Pasadena,  Gala.  (Prof.  A. 

J.  McClatchie). 

Acervuli  buried  in  the  bark,  convex,  orbicular,  1-1  i  mm.  diam., 

raising  and  rupturing  the  epidermis.     Conidia  ovate,  nearly  opake, 

20  X  15/i. 

Kartonia  Wyethiae  £.  &  £. 

On  leaves  of  Wyethia  glabra^  Santa  Rosa,  Cala.,  May,  1894  (W. 

C.  Blasdale). 

Acervuli  amphigenous,  but  mostly  hypophyllous,  small  (65-75/ji), 
orbicular,  erumpent,  nearly  white  at  first,  becoming  flesh  color, 
crowded  in  small,  angular  patches,  mostly  limited  by  the  veinlets  of 
the  leaf,  which  in  these  places  soon  becomes  brown,  the  brown  color 
finally  spreading  over  a  great  part  of,  or  over  the  entire  leaf.  Coni- 
dia oblong-ovate,  hyaline,  uniseptate,  scarcely  constricted,  18-27  x 
10-13/x. 
Martoxda  Fraserae  £.  &  £. 

On  leaves  of  Frasera  thyrsiflora  Latah  Co.,  Idaho,  July,  1892 
(C.  V.  Piper,  No.  133). 

Spots  orbicular,  yellowish-brown,  i-1  cm.  or  more  diam.,  with  a 
broad,  dark  colored  border.  Acervuli  scattered  irregularly  on  the 
spots,  erumpent  above,  150-200/'  diam.,  pale.  Conidia  oblong- 
cylindrical,  hyaline,  uniseptate  and  more  or  less  constricted  at  the 
septum,  12-20  x  5-6//,  ends  obtuse. 
Kartonia  Veratri  £.  &  £. 

On  leaves  of  Veratrum  Californieum,  Pullman,  Washington,  Aug. 
1893  (C.  V.  Piper,  No.  158). 
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Spots  ampbigeouuH,  ainat)  ('2—3  mm.).  wbiti»h,  nith  a  Uroii'l,  Hull- 
[iiirpie  border,  which  is  often  elougated  in  the  direction  nf  the  veina 
of  the  leaf  for  2-3  cm.,  with  the  eiidfi  aciitf.  Jiually  more  or  leee  con- 
fluent, the  eudre  le-af  becomlug  hron'u  iin<l  dead.  Acervuli  small, 
occupying  the  centre  of  the  spots,  or  irregularly  scattered  over  them. 
OHiidifi  ciavale-cyliudrical,  curved,  up]>er  end  suhtruocate.  lower 
end  attenuated  and  subacute,  uniaeptate,  hyaline,  18-22  x  ;J-3A/'. 

This  is  not  to  be  confounded  with   Ctjlindi-ogporium  verilrimim 
Saw.  &  Winter,  or  with  Ascoehyta  veratrina  E.  &  E. 
Festaloiiia  lonata  ¥..  A  E. 

On  decaying  fruit  of  C^donio,  Newfield,  N.  J. ,  Bept,  1890. 

Acervuli  subepidermal,  punctiform.  black,  raising  the  cuticle  into 
email  piiBtules.  scattered  on  concentrically  zoned,  decaying  spotB  oq 
the  fruit  Couidia  fuaoid,  4-8eptate,  slightly  constricted  at  the  septa, 
.  the  two  end  cells  conical  and  hyaline,  the  apical  one  crowned  with  a 
spreading  crest  of  three  hyaline  hriBtlea  I5-25;i  long,  the  two  cells 
next  below  quite  dark,  so  as  to  obscure  the  septum  between  theni. 
the  ceil  next  l>elow  these  nearly  hyaline.  Pedicels  very  shorl. 
FaitaloiriB  Polygoni  E.  &  E. 

On  living  leaves  of  Potygnintm  llrffiniajmni  Stanton,  Del.,  Aug. 
1894  ffVimmonB,  No.  2,.560). 

S|K)Ia  dull  brick-red,  very  irregular  in  sha))e  and  sine,  mostly 
elongated  2-U)  x  1-4  mm.,  definite,  but  without  any  colored  Iwrder. 
Acervuli  punctiform,  black,  sulherumjient,  cpiphy lions,  scattered. 
Conidia  cylindrical  or  fusoid-cvliudrical.  pale,  ^1— l-seplate  and  more 
or  less  constricted  at  ihe  sepUi  (which  are  often  indistinct.  18-22  x 
4'i,  enil  cells  rounded,  lower  one  with  a  short,  slender  pedicel,  up[>er 
one  bearing  a  crest  uf  three,  spreading  bristles  10-15,'i  long. 
PeBtaloiiia  toxica  K.  ."i  E. 

On  leaves  of  K/iim  T(>j:ir..,l'wlnm.  Nuttailburg.  West  Va..  Aug. 
1X94  (1>.  W.  NutUill,  No.  r)(i7,  i.nrtly). 

Splits  and  perilhccia  as  in  PhyUo^liHti  ilioifiila  E.  A  E.  Sporules 
clavale-obloug,  4-s(.-]>tate,  12-15  x  4-.")'',  ;1  intermediate  cells  pale 
brown,  cud  cells  sbnri,  conical,  hyaline,  the  upjwr  cell  with  a  crest 
of  ;!,  short,  spreadinir  hyaline  liristlcs  )i-7;'  long.  Distance  lietweeu 
the  two  f-ttreme  cells  12-'.  I'ediccis  shorter  than  the  spores. 
Coryneum  oupulatum  I'.,  .v  E". 

On  dead  liuib-of  7V'/;,.r  <:ui>..l.;,..i.,  Nutlullburg,  West  Va..  Dec. 
189:!  ri,.  W.  Nuttail.  No.  272). 


1894.]  NATIIJAL  SC'IKNCFW  OF   PHII^ADEJiPHIA.  375 

Erumpent  superficial.  Acervuli  tuberculiform,  black,  1-1  i  mm. 
diam.,  hollowed  out  so  a§  to  be  cup- shaped  above.  Couidia  clavate, 
se^isile,  6-9- septate,  brown,  60-80  x  12-15/i. 

CoTjJkBum  abietinuin  E.  &  E. 

On  bark  of  fir  trees,  Exploits,  Newfoundland,  May,  1894  (Rev. 
A.  C.  Waghoru,  No.  35). 

Acervuli  erumpent,  flat,  brownish-black,  li-3  mm.  across,  sur- 
rounded by  the  upturned  e[)idermi8.  Conidia  pale  brown,  fusoid- 
oblong,  3-4- septate,  al)out  20  x  10/i,  on  pedicels  of  about  the  same 
length. 

*****  HYPHOMYCBTBS. 

Botrytit  torta  E.  &  E. 

On  dead  leaves  of  Carex  FrcLseri,  Nuttallburg,  West  Va.,  Dec. 
1894  (L.  W.  Nuttall,  No.  257). 

Hyphje  simple,  sparingly  branched,  twisted  above  as  in  B,  strepto- 
ihrix  or  in  Streptothrix  atra  B.  &  C,  brown,  80-100  x  3-4//,  forming 
numerous  small  brownish -black  tufls,  effused  or  gregarious,  on  both 
sides  of  the  leaf.     Conidia  elliptical,  brown,  5-6 J  x  3-3  J/x. 

Differs  from  B.  streptothrix  (C.  &  K)  in  its  much  smaller  conidia 
and  more  dwarfish  growth. 
Oviilaria  YanoouverisB  E.  &  E. 

On  leaves  of  Vancouveria  hexandra,  Cazadero,  Cala.,  May,  1894 
(W.  C.  Blasdale,  No.  213). 

Spots  amphigenous,  angular,  limited  by  the  veinlets,  1-2  mm. 
diam.,  dark  brown  above,  paler  below.  Hyphse  hypophyllous,  fas- 
ciculate, simple,  30-35x3//,  appearing  like  a  white,  pruinose  coating. 
Conidia  varying  from  acutely  elliptical,  to  oblong,  and  from  10- 
20  X  4-6//. 

Not  to  be  confounded  with  0,  Berberidis,  Cke. 
BamnlarU  CastilleisB  E.  &  E. 

On  leaves  of  Castilleia  miniata,  Mts.  of  Skamania  Co.,  Wash., 
Aug.  10,  1886  (W.  N.  Suksdorf,  No.  288). 

On  subferruginous,  indefinite  spots,  2-3  mm.  diam.  Hyphse 
hyaline,  simple,  mostly  thickened  above,  15-25  x  3-4//,  arising  from 
a  tubercular  base  from  which  they  project  on  all  sides,  forming  light 
flesh  colored,  sphieriseforin  tufls  and  bearing  at  their  tips  the  narrow- 
elliptical,  oblong,  or  cylindrical,  hyaline,  continuous  or  uniseptate, 
15-25  X  3-4//.  conidia. 


t7B  pRocBBtiiNoa  ov  the  academy  oy  [18M. 

The  Kaniularia  uccupiea  the  central  part  of  the  spote  aud  is  Biir- 

rouiidod  by  subprumiiiBDi,  black,  small,  immature  peritbeciu   with 

wbicii  it  appears  to  be  generically  winnecteii. 
Bamularia  PEOT&leoe  K.  ji.  K. 

On  leaves  of  Paoralea  inaGriiialachya,  Ukiah,  Mendocino  Co.,  Cala., 
May,  1S94  iW.  C.  Blasdale,  No.  221). 

Spots  small,  rouo'l,  pale  ruitty  brown,  \—l  mm.  diam.  Hyph« 
fasciculate,  simple  or  sparingly  branched  ab<jve,  hyaline,  becoming 
brownish,  continuous  or  faintly  I— :^septate,  sut^eniculato  aliove. 
Conidia  fiisoid,  hyaline,  imiseptati?  and  often  slightly  constricted, 
rather  abruptly  narrowed  at  the  ends,  Ili-.'JO  x  3— 3i,'i. 
BamalsriB  oaDteita  K.  &  R 

On  living  leaves  of  Mejiitipennum  CnnadeiiK,  Ann  Arbor,  Mich., 
Aug.  1886  (ProY.  V.  M.  Spalding). 

HyphsB  slender,  hyaline,  interwoven,  so  as  lo  form  a  thin  subeepa- 
rable,  web-like,  layer,  subangular  io  outline,  1-2  mm.  across,  dirty 
white  at  first,  becoming  whiter  and  thicker.  Fertile  hypbie  erect, 
15-2.5  s  y-'ii,".  continuous,  mostly  simple.  Conidia  elavate-fusioid, 
hyaline,  continuous  at  first,  becoming  l-septate,  8-15  x  2-3,", 

Has  something  the  aspect  of  Erineum. 
Heliooma  monilipes  Kl!   A  .fnhn^iin. 
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long,  brown.  Branches  issuing  from  the  middle  portion  of  the 
hjphae,  spreading,  simple  or  2-3-parted,  hyaline  at  first,  becoming 
brown,  15-30  x  2i;/.,  faintly  septate,  bearing  at  their  tips  the  cylin- 
drical, hyaline,  straight;  obtuse,  3-4-nucleate,  8-10  x  li-2//.  conidia. 

The  effused  hyphse  appear  like  a  thin,  pale  rose-colored  pubes- 
cence on  the  bark. 

Closely  allied  to  C  stachyobola  Sacc,  but  the  color  is  different,  the 
branches  often  divided  and  the  hyphae  not  perceptibly  swollen  at  the 
base. 

Staohylidium  oarioinnm  E.  &  E. 

On  dead  leaves  of  Carex  Fraseri,  Nuttallburg,  West  Va.,  Feb. 
1894  (L.  W.  Nuttall,  No.  385). 

Hyphae  fasciculate,  brown,  septate,  600-700  x  3i//,  simple  or 
Occasionally  forked  above,  towards  the  top,  with  short-cylindrical, 
h  jaline  branches  opposite  or  in  whorls  of  three,  bearing  at  their  tips 
^lie  elliptical,  hyaline,  4-5  x  li-2/*  conidia,  collected  into  a  globose 
l:i.ead  10-12//.  diam. 

^^niotporium  miorotpomm  E.  &  E.,  n.  sp. 

On  dead  herbaceous  stems  (Setiecio  trianfjHlaris)^  Medicine  Bow 
liange,  Colo.,  July,  1894  (Prof.  C.  S.  Crandall,  No.  23). 

Acervuli  at  first  covered  by  the  thin  epidermis,  soon  erumpent,  1- 
^"^  mm.  diam.,  black,  consisting  of  a  mass  of  minute  (3//.),  globose, 
olive-brown,  conidia. 

*^omla  (Traohytora)  iporodeBmoides  E.  &  E. 

On  bark  of  dead  limbs,  Pasadena,  Cala.,  Jan.  1894  (Prof  A.  J. 
l^cClatchie,  No.  622). 

Pulvinate  or  subeffijsed,  pulvinuli,  hemispherical,  sooty  black,  }- 
f  mm.  diam.  Creeping  mycelium  scanty,  hyaline  at  first,  sending 
up  short,  fertile  branches,  from  which  the  concatenate  conidia  are 
formed  by  constriction.  Conidia  elliptical,  H-10  x  5-6/',  uniseptate 
but  not  constricted,  yellowish- brown  at  first,  becoming  nearly  opake 
and  distinctly  roughened.  Often  where  2  or  more  threads  lie  in  con- 
tact, the  cells  of  the  different  threads  become  laterally  connate,  form- 
ing irregularly  sha)>ed  aggregations  of  conidia  resembling  Sjjorodes- 
miuTn, 

This  differs  from  T.  dimidiata  Penz.  in  the  uniseptate,  rough 
ounidia. 


;iTs 


[1894. 


I 


EniiDladiQiii  SUtioii  E.  &  E, 

On    living  leaves  of  Statiee  Lin, 
1894  (Coniinoiis,  No.  2.565). 

Sputs  orhitular,  2-5  ram.  diani.,  purplish  at  first,  then  rubiginntu 
with  B  purplish  border,  beconiing;  pnlcr  in  the  center  and  finally  siib- 
deciduoua.  Hyphie  epiphyllous,  laencultttt .  40-tiO  s  4".  browu, 
septate,  oul>genicultit«  above.  Conidia  ohiong  with  the  ends  obtustrly 
pointed,  suhoHvat-oous,    1- (exceptionnlly  2-)  septate,  10-16x3-4/1. 

The  lutti  of  hyphte  are  crowded  in  the  central  part  of  the  spots. 
Fniioladlum  Apleotii  E,  it  E. 

On  leaver  of  ipt^rtrum.  hyemale,  Ntiamttn'B  Cretrk,  Del.,  Apr, 
1894  (Commons  No    2  40ft  i 

Spots  irregular  whitish,  with  a  shaded,  purple  l)order.  1  tin. 
diam.  Hyphje  fasciculate,  ohvaceotie,  simple,  2-;i*eptale,  e.Vift  x 
S-6,*i,  inoBlly  twisted  or  ahruptly  bent  at  the  tips,  nlive-browii. 
Conidin  terminal  elliptical  i^eeuish,  grauula 
hecuming  1-aeptate.  12-15x6-7,". 
Clsdoiporii 

On   n,t 
1. 266). 

Al  fin. 


I  E.  A  E. 
I  wood,  Rockport,  Ka,  Nov. 
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on  effused,  forming  an  olive-hlnok. 

,n  extent.  Fertile  hyphic  slender, 
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Cercoipors  (Ceroftiporella)  albomacnlans  V..  x  V.. 

On  leaves  »i  lira^/ir.i  mnpe^ln^.  Kerkclev,  Cala.,  Feb.  lSi(4 
-W.  C.  Hlasdule,  No,  201). 

Sp'.(s  sulwrbiciilnr.  ivhile  with  u  n.irrovv,  darker  rinirgin.  1-1  i-m. 
diftni.  Hyi.li:e  ani|.hif:.-n<ius,  Intted,  short,  X-Vl  x  -l-.  hyaline,  ron- 
tinih.us,  (\..iidi.i  cvliiidriciil.  hyaline,  slrai.uhl  or  sli-hlly  cMrve.d. 
oi"Hb.nilc-.,iuil  tiiickni->s  Ihroi.-hiuil.  4(l-H.->  x  2-21 -,  be'vuiiiiif:  faintly 
:l-se|>IiUf,      Tlie  InflB  are  very  [niiu.le. 

I)i>-(inj:ni>lH'.l  (ioni  llie  <nher  S|.e.Ne>  on  CrHriUn'  hy  its  large 
«hil,- -poiMLtid  rvliiidrlral  n>iii<li!i  »lii<'li  rfseriil.ie  the  siHirulet-  <.f 
Se|iHirla. 


1894.]  NATURAL  8CIENCKS  OF   PHILADKLPIIIA.  '^79 

Ctreotpoxm  (Cerootporella)  Fraseras  E.  &  E. 

On  leaveR  of  Frasera  speciosa,  mountains  west  of  Bear  Valley, 
Cblo.,  July,  1894  (Prof.  C.  8.  Crandall,  No.  66). 

Spots  large  (J-1  cm.),  pale  brown  with  a  narrow,  black  bonier. 
Hjphie  in  scattered  tufts,  appearing  under  the  lens  like  minute,  pale 
white  granules,  continuous,  hyaline,  15-20  x  3//.  Conidia  gradually 
attenuated  above,  hyaline,  faintly  l-4-8eptate,  80-110  x  3-3i/'. 

The  general  appearance  is  about  the  same  as  that  of  Marmnm 
FraBera  £.  &  K ,  but  this  is  quite  a  different  thing. 

C^roMpora  Borreriea  E.  &  E. 

On  leaves  of  Borreria  micranthoj  Biloxi,  Miss.,  July,  1893  (Prof 
8.  M.  Tracy). 

Hypophyllous.  Tufts  effused,  forming  a  thin,  olivaceous  coating. 
Hyphse  slender,  undulate  or  crisped  and  geniculate,  100-120x3- 
Si/i,  brown,  nucleate  and  indistinctly  and  sparingly  septate.  Conidia 
slender  lanceolate,  hyaline,  3-5- septate,  35-45  x  3-3  i//. 

Cerootpora  ribioola  £.  &  £. 

On  leaves  of  Ribes  sanguineumj  Seattle,  Wash. ,  Aug.  1893  (C. 
V.  Piper,  No.  81). 

Spots  numerous,  subangular  and  partly  limited  by  the  veinlets, 
definite  but  without  any  distinct  border,  red- rusty  brown,  2-4  mm. 
dimm.  Tufts  mostly  epiphyllous,  sphseriseform,  not  effused,  appearing 
like  small,  clustered,  superficial  perithecia.  Hyphse  densely  fascicu- 
late, pale  brown,  continuous,  simple  25-35  x  3i-4/i.  Conidia  lanceo- 
late, hyaline,  nucleate  and  1-3-septate,  35-80  x  3-4/i. 

Quite  different  from  C.  marginalis  Thum.  Well  characterized 
by  its  red- brown  spots  and  sphaeriseform  tufts  of  hyphse. 

Ctreoipora  Cirtii  E.  &  E. 

On  Onicus  remoHf alius ,  Skamania  Co.,  Wash.,  Aug.  1886  (W. 
N.  Suksdorf,  No.  291). 

Spots  dark  brown,  paler  below,  suborbicular,  3-5  mm.  diam.  or 
by  confluence  irregular  and  larger,  often  marginal,  definite. 
Hyphs  epiphyllous,  tufted,  the  small  black  tufts  thickly  covering  the 
ipots,  short,  simple,  pale  brown,  nearly  entire,  15-30x3^-4'^ 
Cbnidia  slender,  hyaline,  4-6- septate,  50-80  x  3i//. 

C»r»ospora  Baooliaridit  E.  &  E. 

On  Baccharu  Douglasih  Berkeley,  Cala.,  June,  1894  (W.  C. 
Blasdale,  No.  254). 


3S0  pHOcBu: Dittos  ur  thb  academv  of  [1894. 

Tut^  elTuHed,  ftt  first  on  irregular  areas  of  the  green  leaf,  partly 
bounded  by  the  veinlets,  the  part  of  the  leaf  occupied  aoou  becoming 
brown  and  dead.  Hyphte  densely  eeapitoBe,  simple,  hyaline,  moatly 
coDtiuuoue,  25—40  x  5;'.  C'Onidia  cylindrical,  hyaline,  obtuse  at  the 
oad*.  1-3-aeptate.  often  conalricled  at  the  septa.  The  tnfla  of 
byphfe  are  of  a  pale  rose  wilor.  nearly  white  and  are  found  on  both 
■ides  of  the  leaf 
Cetootpora  meUnoBbcta  t:,  A  f.. 

On  leiivea  of  Celaitriu  HtiindKiu'.  Louisville,  KaiiBac,  Ocl.  1H93 
(E.  Bartholomew,  No.  1,2U)). 

Spots  amphigeuous,  slaty  black,  with  the  center  whitish  and  the 
margin  shading  off  into  rusty  brown,  suborbicular,  j-1  cm.  diani. 
Hyphie  dark  brown,  septate,  subundulale  above,  40-60  x  31-4,'i, 
forming  dense  apheeri^form,  tobacco~brown  tufts  on  the  wbiliab 
center  of  the  spots  on  both  sides  of  the  leaf.  Conidia  clavate-cylin 
drical,  brown.  ■^— 5-septate,  40-70  k  4— 5". 
spots,  especially  below  is  oovere<i  with  : 
peritheciu. 
Cetooipora  oolumitkia  E.  &  K, 

On   dried  up  leaves  of  i%a«sofu<  (cult. ), 


The  dark    part  of  the 
blauk,    sterile 


•  *p>- 


AinphiifiT s   liul    luostly    hy|)o| 

jhyllonw.      Hyphie  erect,  fascicu- 

late,  liiruiiii^  a  c<inip:ii't  biiuille  or  t 

ul\  like  Im,-io),»i^,  150-2:iOs  4;,, 

brown,  spariu^'ly   i^u]ltilte.     ('miiiiii 

1  ultlon^'-cyliiidriunl,  l-5-8epinte, 

not  i-oiKtriclod,  broiniish.  rtm^itly  a 

little  nirvVd.  40-60  s  .'.-e-.. 

'■'.   t'lM.,;,hnu.,  Ckv.  i«   saiil   t(. 

have  ihe  hyph;i'  short  1  "  aiibre- 

viati-^"   ,  wlii.'li  Clin  hardly  iip|>ly  U 

1  this. 

Cercospora  (EnotiiBric  i:.  ,^;  i: 

On    K-HVC.-^    of    (E,:,lh;:.    hir.u.i. 

>.    Nutiani.nr-,    WVst    Va.,    Oct. 

1>'94  .1..  \V.  Nultull.   No,   .">!t!lj. 

Sprii.s  irrefTuhir,  niostiv  eloiigiUr 

d,  ■;rHyish-hr.>wii,  soi)angul8r,  3- 

.5  X  :!-;;  n.ni".  :^nlH.-onHn«nl,      ]'ly]>l 

tint s..r  faintly   l-i-s.^plal.-.  16-; 

Li)  \.;-,  in  niiniilf  scattered  tufts, 

few    ill    11    tiili.    ^{ir.'iidiiiir.    siibiin. 

liikt,'.      Conidia    linear    <ir    only 

sli-lilU-  ntlfinniliMalH.vc.  >iiii>ky-li 

iviiliiic,  nucleate  and  faintly  3-5- 

or  Mi.>,v.se,,lal,..  l^.V.Ml  x  ::-2  1  •■,  si. 

rait.rlil  ,.r  only  .lightly  curved. 

,  Mich..  Oct.  I«y3  (Hat 
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HypophyllouB,  on  dead  blackened  parts  of  the  leaves.  Hyph« 
looselj  tufted,  subeffused,  simple,  clavate,  continuous,  15-30  x4/s 
yellowish  to  the  naked  eye,  nearly  hyaline  under  the  microscope. 
Conidia,  1-3-septate,  hyaline,  15-60  x4-6/i. 

The  shorter  ones  are  cylindrical  and  mostly  l-septate,  and  resemble 
the  conidia  of  Ramularia  Actceije,  but  the  longer  ones  are  narrowed 
above  and  3-  (or  more- )  ?  septate. 

Cereoipora  Briareut  £.  &  E. 

On  leaves  of  Acerates  vlridiflora,  near  Elkton,  Md.,  Aug.  1894 
(Commons,  No.  2,537). 

Spots  amphigenous,  dull  livid-purple,  small,  subelongated,  1-3  x  1 
mm. ,  subindefinite  or  partly  limited  by  the  veinlets.  Hyphse  am- 
phigenous, loosely  tufted,  spreading,  subundulate,  simple,  equal, 
olive-brown,  continuous  or  l-3-8eptate,  obtuse,  35-45  x  5-6//.. 
G)nidia  slender,  40-80  x  3i-4i//.,  6-8-septate,  nearly  straight, 
slightly  brownish. 

The  spots,  especially  on  the  under  side  of  the  leaf  are  not  per- 
ceptible; the  hyphse  spreading  over  green  areas  of  the  leaf  enclosed 
by  the  veinlets. 

Heterotpoiium  oaulioolam  E.  &  E. 

On  dead  stems  of  Rumex  occiderUalis,  North  Park,  Colo.,  July, 
1894  (Prof.  C.  S.  Crandall,  No.  72). 

Tufts  effused.  Hyphse  cespitose,  stout,  olive-brown  (under  the 
microscope),  septate,  torulose,  subgeniculate  above,  80-110x4-5//. 
Conidia  elliptical  or  oblong,  pale  yellowish- brown,  l-3-8eptate,  12- 
26  (mostly  about  15)  x  7-10//,  minutely  echinu late- roughened. 
Appears  like  a  coarse,  black  pubescence  on  the  stems. 

Heterotporium  tphaBrifleforme  E.  &  E. 

On  dead  stems  of  Eriogonnm,  Fort  Collins,  Colo.  (C.  F.  Baker, 
No.  270). 

Hyphse  as  in  H.  caulicolum  £.  &  £.  but  not  as  rigid  and  collected 
in  dense,  scattered,  olivaceous,  sphseriseform,  tufts  i-i  mm.  diam., 
resembling  a  Pacdjiia  or  Sphceria.  Conidia  elliptical  or  oblong, 
1-4-  (mostly  1-2- )  septate,  12-30  x  8-12/*,  minutely  echinulate- 
roughened,  pale  yellow-brown. 

Heterotporium  Eaoalypti  E.  &  E. 

On  dead  leaves  of  Eucalyptus^  California,  Nov.  1893  (A.  J. 
McClatchie,  No.  542). 


I 


■W^  PEtllCEKIIINUa  OF  TUB  ACAUEKY  OF  [1894. 

Hypophylluus,  fotmiug  atnall  (1-2  mm.j,  olive-black,  orbicular 
paU;hea  aoailered  over  tho  lower  side  of  tbe  leaf.  Hjphie  aubiascicu- 
late-efl'iised,  pule  yellowish- browii,  CJOLinuuun  or  sparingly  septate, 
70-80x4-5,'',  jjeiiiculttte-suhiimlulale,  slightly  ewollKu  at  the  tipt. 
CoiiiiiiB  oblong-elliptical,  l-2-8eptate,  pale  yellowieb,  echinulate,  16- 
27  X  10-12.V. 
HsteioipDrinm  oladoaporioldet  R.  X  E. 

On  bruwa  paper  exposed  by  the  roadside,  Ann  Arbor,  Mich., 
May,  1894  (h.  N.  Johnsou.  No.  1,599> 

Maeuliform.  Hyphie  erect,  subfaaciculate,  brown,  90-110x4— 
■^  .  septate,  Bubundutate  or  aubnoduloee  above.  Coiiidia  terminal, 
hyaline  iind  eonlinuous  at  first,  then  pale  brown  aud  minutely 
ec.hinulate.  I-2-septate,  10-16  x  .5-7;/ uot  coaatricted. 

Tbe  hyphiL-  ibrni  small  blaek  scattered  patches  about  2  mm.  ditun. 
Hcleroiporinm  TrilUi  E,  &  E. 

On  leaves  (partly  dead)  of  Trillium  ovatvm,  Latah  Co.,  Idaho, 
July.  1893  fC.  V.  Piper,  No.  128). 

Spots  at  first  aitborbtcular,  gray  with  a  whitish  margiu,  soon  con- 
tlueut,  overruuning  and  killing  tbe  leaves,  which  then  become  rusty 
brown.  Hyphie  fasciculate,  short.  30-50  z  5-4,'i,  variously  toothed 
and  siinulilprfil  nlii>ve  nnH  more  or  less  croiiked,  sparicEiIy  septate. 
Oiiiiilia    olilci.^'-cilin.hictil,     12-:i<)  .t  o-^y,    l-:i-8e|>tate.    minutely 


■..!lcl^ 


■  bn.' 


Macrnaporium  hybridiim  K.  .^  K. 

On  Imrk  <.r  .ler.-vint;  Si,,„b>„w  gli»m.  Pullman,  Wash..  Oct. 
li^!l:J  «:-  V.  PipiT.  No.  151). 

I'l.rmiiLf:  bliwk,  sulKiloiigiitud  (rntcbe:*  or  irr<-i;ulurly  acaltered. 
Ilyph;!'   ™-pito>e,   olivc-browii,    uuarst;,    100-110  x  (i-T".   geniculate 

:i[  iirst  i)lilon^'e!liplii'!tl  iiiiil  niositly  iiiiispplati-,  X~15  x -'»-7.",  pale 
vfllnwish- brown,  llieii  iililotijr.  I'-ii-i^eplaU'  and  oiinstricleil,  jrranular, 
']2_-ir,  xH-i2..  Other  .-i.nidiii  ar.^  s.'lolM>se.  Ili-I,>  ^  siirciiiidiiorm. 
vviib  two  M>pt.i  .■i-..H-iii^'  ,.u.-li  olb.T  iit  rifilii  Mi-L\>-^,  otIiMt.  a-Hin 
l.road-cl;iv;itf,  ■'i-;i-si-|.lalr  :.i].l  i.iuvifDrni.  00-70  x  ll'-lS--. 

■rii..  nit-iiibeis  i.f  ihi-  sym,>  :iiv  so  vari.ibh-  thai  we  have  ventured 
lu  JeMTibe  ..nly  loims  m.\\\,  w.u\i-'\  ntid  r.T.,;.'ni/abl. 
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Hyphxe  short,  tufted,  obovate-oblong,  continuous,  12-15  x5-6/i, 
pale  yellowish.  Conidia  clavate,  5-10-8eptate  and  muriform,  40- 
120  X  20-25/i,  including  the  stout,  cylindrical,  persistent  stipe.  It 
is  fiossible  that  what  we  have  taken  for  hyphse  are  tufls  of  young 
conidia;  if  so,  the  conidia  are  sessile.  This  is  quite  distinct  from 
Mcterosporiuvi  Iridis  C.  &  E. 

The  tufls  are  at  first  scattered  and  distinct  but  finally  confluent, 
forming  pulverulent  black  patches  consisting  entirely  of  the  free 
conidia. 

Maorosporiun  Pelargonii  E.  &  E. 

On  leaves  of  Pelargonium  (cult),  Pasadena,  Cala.,  Feb.  1894 
(Pro£  A.  J.  McClatchie). 

Spots  orbicular,  1-3  mm.  diam.,  greenish  at  first,  then  rusty  brown, 
with  a  narrow,  raised  margin  causing  them  to  appear  discoid. 
Hyphse  amphigenous  but  more  abundant  above,  effused  or  sparingly 
fasciculate,  yellow- brown,  erect,  2-3-septate,  swollen  at  the  tips,  25- 
30  X  5-6'«,  bearing  the  terminal,  obovate,  or  subquadrate,  3-septate, 
andmuriform,  20-30  x  18-22;i  conidia,  which  are  mostly  constricted 
at  the  middle  septum  and  have  no  pedicel. 

Maorotporimn  tabaoinum  E.  &  E. 

On  leaves  of  tobacco,  North  Carolina,  Oct  1891  (Prof.  Gerald 
McCarthy),  Missouri  (Miss  Clendinin). 

Spots  amphigenous,  numerous,  small,  irregular  or  suborbicular, 
definite,  thin,  white,  with  a  narrow,  raised  margin,  1-3  mm.  diam. 
Hyphae  amphigenous,  fasciculate,  tufts  effused,  septate,  geniculate 
above,  ferruginous- brown,  30-50  x  3-4./.,  crooked  and  spreading. 
Conidia  obovate-clavate,  stipitate,  3-9-septate  and  muriformly 
divided,  50-90  x -0-15//.  The  smaller  conidia  are  oflen  without 
any  stipe,  while  the  larger  ones  have  a  persistent  stipe  from  8-25;w 
long. 

This  is  closely  allied  to  M.  caudatnm  C.  &  E.  It  is  called  by  the 
planters  **  white  speck,**  and  with  Phyllostida  tahaci  Pass,  is  very 
injurious  to  the  plants. 

Maerotporiam  olivaoeam  E.  &  E. 

Parasitic  on  Sphcvropsis  Asimincc   E.    &   E. ,  on  dead  limbs  of 
Awnina   triloba,   Nuttallburg,  West   Va.,  March,   1894    (L.  W. 
Nuttall,  No.  388). 

Forms  a   light  olive,   velutinous  coat  over  the  pustules  of  the 
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Splurrop^s.    Hypha;  tufled,  yellowish- brown  (under  the  microecopej, 

septate,   erect,   nearly   straight  or  sub undu late,    80-100  i  +-6/1, 

Couulia  obi>viite  or  obpiriftirm,  3-5-septate  and  muriform,  brwwn, 

24—^8  X  I5-20,y.  terirtiaal,  sessile.    Coiiidia  also  occur  subcubical  or 

subglobose,  15-20/1  diam.  with  2-septfl  crossing  each  other  at  right 

angles. 

Sporodedniam  truoti^nnm  K.  &  E. 

On  decaying  apples.  Las  Crucee,  New  Mexico,  Oct  1893  (R  W. 
WootoD). 

Appears  like  a  thiu,  dark  colored,  velvety  coating,  appearing  first 
iiroiind  the  stem  end  but  finally  spreading  over  the  greater  part  of 
the  apple  Conidia  subglolwae  or  elliplieal,  elipilate,  yellowish  and 
I'niseptate  at  first,  finally  nearly  opake  and  muriform,  12-26;'  in 
the  longer  diameter. 

The  conidia  have  a  berry-like  structure  like  that  of  5.  Bauii  E. 
&  H,  or  &  monjorme  Pk.      The  pedicels,  which  are  1 SJ-15  i  3;.  are 
deciduous , 
SporDdeBmiain  tnbDapaUtnm  Z.  &  K. 

On  dead  Sambucin  nulanocarpn,  Cameron  Pass,  Colorado,  July, 
1S94  (C.  F.  Baker,  Na  236,  partly). 

At  firpt  luhcrculiform,  minute,  it-l  mm.  diam.,  erumpent  and 
-iirrouiiilcd  In  ilic  nijitured  epidermis,  becoming  cimcave  and  often 
ub]inij;l-2  mm.  long,  1-|  mm.  wide,  siatv  liliii'k;  conidia olivneeiuis. 
muriform.  subs:lolK)f.e,  10-lf>7  liiani.,  or'sul.elli].tical  or  clavate-.ih- 
long.  -JO-id  X  10-1-J".  Bi'ssile  uv  with  a  short,  thick  pedicel.     In  the 

Sporodesmium  tuberonli forme  I'.,  •'i  V...  11,  '^\>. 


■  Rabbit  Ear  I',.; 


,  N. 


W. 


1(1,1100  ft..  .lulv 


"IM    (Prof.  C. 


ii.dall,  No. 


Conidia  irregular 
>1H«^^   sube]]i{.li<-ul. 


and  out,  u])out  i  mm. 
in  sha[)e  and  variable  in 
■L.nM^tirip  of  2--20   s^ub- 
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Podofporiella  E.  A  E.,  n.  gen.  of  Phceostilbecs  Phragmosporcg . 

Stroma  cellular,  soft,  not  carbonaceous,  short-cylindrical.  Hyphae 
short,  simple,  arising  from  all  parts  of  the  stroma.  Conidia  terminal, 
oblong  or  cylindrical,  brown,  2-  or  more-septate. 

Differs  from  Podcsporium  in  its  simple,  cellular  stroma  (stipe). 

Podotporiella  humilii  E.  &  E. 
On    leaves   of   Garrya    Veitchii,  Echo   Mt,   Cala.,  July,  1894 

(Prof.  A.  J.  McClatchie,  No.  736). 

Spots  orbicular,  brown,  with  a  definite,  dark  margin  2-4  mm. 
diam.  Stromata  hypophyllous,  scattered  ou  the  spots,  black,  short- 
cylindrical,  or  conic-cylindrical,  about  1  mm.  bigh  and  i  mm.  thick, 
of  membranaceo- cellular  structure.  Hyphte  spreading  on  all  sides 
from  the  stroma,  pale  brown,  simple,  continuous,  15-20  x4-5/a, 
bearing  the  terminal,  solitary,  oblong-cylindrical,  pale-brown,  uni- 
septate  at  first,  then  2-4-septate,  15-27  x  6-7;i  conidia. 

niotporinm  ofleipitosnm  E.  &  E. 

On  rotten  wood,   Nuttallburg,   West  Va.,   Dec.    1893  (L.  W. 

Nuttall,  No.  231). 

Sporodochia  globose,  100-110//.  diara.,  cespitose,  forming  tufts 
about  1  mm.  diam.  Hyphfc  6-8/t  thick,  branched,  the  branches 
curved  or  tortuous.     Conidia  globose  or  ovate  6-12//i  diam. 

Differs  from  /.  coccinellum  Cke.  in  its  color,  and  larger,  cespitose 

sporodochia. 

niotporiasi  album  E.  «&  E. 

On  cypress  bark,  Louisiana  (I^nglois,  No.  284). 

Sporodochia  gregarious,  milk-white,  ovate,  140-160x100-110//. 
Hyphaj  imperfectly  defined,  free  and  mostly  curved  above,  united 
below  into  a  coarsely  cellular,  mass.  Conidia  peripherical,  sub- 
globose,  8-1 0/i  diam. 

Differs  from  L  pallidum  Cooke,  in  its  smaller  sporodochia,  imper- 
fectly defined  hyphse,  and  milk-white  color. 

TriohsBgnm  nodulosum  E.  &  E. 
On  dead  leaves  of  Carex  Fraseri,  Nuttallburg,  West  Va.,  Feb. 

1894  (L.  W.  Nuttall,  No.  33^). 

Erumpent,   tufted,   becoming  subefTused,  black,  tufts  gregarious 

forming  subvelutinous  patches  2-4  mm.  across,  or  when  standing 

singly,  the  hyphie  and  conidia  forming  a  compact  mass,  i-1   mm. 

diam.,  and  resembling  somewhat  the  sorus  of  a  Pucciniu.     Hyphto 

simple,  sparingly  fasciculate,  brown,   septate,  often  swollen  at  the 

26 
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septa,  aljout  i/i  thick  and  '20O-30O/1  long.      Conidta  near  the  base  of 
the  hyph;e,  at  fir^t  elliptical,  yellowish-hyaline,  uiiiseptate  8-10  x  6— 
7/'.  sooa  becoming  4-6-septat«,  murlfbrni  nud  opake,  10-25.-1  diom., 
siibglobose,  obovate,  or  elliptical. 
Piluire  ^ooilipei  E.  ^  E. 

On  rotten  wood.  Kutlallburg,  West  Va.,  Dee,  1893  (L.  W. 
Nuttall,  No.  274). 

Scattered,  stem  slender,  white-pruinMe,  3  mm.  long,  \~i  ram, 
thick.  Head  Bubhemiepherical,  olivaceoua,  about  I  mm.  diom. 
Fertile  hyphse  hyaline,  (hehotomoiisly  branched.  'A-2i,'i  thick,  bear- 
ing the  conidia  lateifilly.  Conidia  globose  or  subglobose,  yellow- 
brown  under  the  microscope,  4-.5J/I  diam. 

Smaller  and  of  a  more  slender  growth  than  P.  Peler»ii  B.  A  C. 
Tnbeioularia  hsmats  E.  &.  E, 

On  dead  limbs  of  Celtlt  oocldentnliif,  Nuttallburg,  West  Va.,  Feb. 
1894  (L.  W.  Nuttall.  No.  313). 

Depreeaed-heinispherical,   umbonate,  soon  becoming  Mack,    3-11 
mm.  diam.     (.biiidia  oblong,  slightly  curved,  hyaline,  5-8  s  1 }— 2.'», 
on  slender,  simple  sporophores  30--40,"  long,  incurved  or  involute  at 
the  tips. 
Hymenula  cerealis  T'.  A  !'. 

On   whesit   Straw,    Nultullbiirg,    West    Va.,    May.  I«ft4    (L.   W . 

Nuttall,  No.  4rr,j. 

S|H>riKlocliia  gelatinous,  orbicular,  yellowish-amber  color,  becom- 
ing darker,  at  tirst  subpiilviiiate,   bcwming  depressed  or  flattened. 
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V0TB8  ON  THE  XAMMALS  OF  MONBOE  AND  PIKE  COUNTIES, 

FENNSYLYANIA. 

BY   SAMUEL   N.  RHOADB. 

We  have  much  to  learn  respecting  the  mammal  fauna  of  the  most 
densely  populated  and  longest  settled  districts  of  the  United  States. 
To  no  region  is  this  remark  more  applicable  than  the  States  of  Penn- 
sylvania and  New  Jersey.  In  the  American  Naturalist  for  January, 
1893,  Mr.  Witmer  Stone  and  myself  recorded  the  capture  of  two 
new  species  belonging  to  genera  hitherto  unknown  to  the  fauna  of 
New  Jersey,  and  later  Mr.  Stone  described  a  Cave  Rat,  belonging 
to  the  genus  Neotoma,  from  South  Mountain,  Pennsylvania,  which  is 
the  first  notice  we  have  of  the  present  existence  of  that  genus  in  the 
State. 

A  recent  visit  to  the  wilder  portions  of  northeastern  Pennsylvania 
in  the  interests  of  natural  history  enables  me  to  contribute  the  fol- 
lowing notes  to  our  knowledge  of  the  mammals  of  the  region.  One 
week  in  September  was  spent  at  the  farm  of  Mr.  Chas.  Yaggie, 
(1,000  ft  alt. ),  on  the  west  bank  of  Big  Bushkill  Creek,  in  Monroe 
County,  at  a  point  seven  miles  east  of  Cresco,  where  the  creek  enters 
the  southwestern  comer  of  Pike  County.  Another  week  in  October 
was  occupied  in  the  vicinity  of  Dingman's  Ferry,  Pike  County, 
and  for  three  days  I  was  located  at  Porter's  Lake  (1,200  feet  alt.),  in 
the  same  county.  Systematic  trapping  of  the  smaller  mammalia  was 
kept  up  during  my  stay  at  all  these  localities.  On  the  results  of 
this  work  and  of  my  inquiries  among  the  woodsmen  and  older 
residents  of  the  places  visited,  the  following  notes  are  based.  To 
Dr.  Philip  Fulmer,  of  Dingman's  Ferry,  and  Mr.  Harvey  Eilen- 
berger,  of  East  Stroiidsburg,  the  latter  a  veteran  deer-hunter,  whom 
I  had  the  pleasure  of  meeting  at  Porter's  Lake,  I  am  chiefly  indebted 
for  outside  information.  The  reliability  of  the  statements  of  these 
gentlemen  on  such  subjects  is  unquestionable. 

The  area  covered  by  my  investigations  is  mainly  included  in  the 
eastern  extension  of  the  Pocono  plateau,  the  average  elevation  of 
which,  at  the  points  visited,  is  from  1,000  to  1,500  feet  The  greatest 
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elevation  attained  was  the  sumrail  of  High  Kuob,  2,01 0  feet  above  the 
aea;  the  lowest  was  at  Dingman's  Ferry  (350  feet),  on  the  Delaware 
River.  The  greater  part  of  Porler  and  Delaware  townships  have 
□ot  only  been  lotig  denuded  of  tlieir  original  forests  of  ouk,  pine,  and 
hemlock,  but  have  of  late  yeara  l>een  frequently  swept  witb  fire. 
This  fact,  combined  with  the  stouv  chivraeter  of  the  soil,  gives  the 
couutry  a  desolate  appearance,  and  has,  undoubtedly,  brought  about 
marked  changes  in  the  character  of  its  fauna  and  flora  since  the  ad- 
vent of  the  white  man.  Al  the  present  time  it  is  difficult  to  tiod.  for 
hundrefls  of  square  miles  so  much  as  an  acre  of  mature  evergreen 
timber  that  does  not  »how  the  ravages  of  fire  and  axe.  In  some 
plaees  the  presence  of  a  watercourse  or  swutup  has  retarded  theee 
influences  and  we  And  a  strip  of  oaks,  chestnuts,  and  pines  of  com- 
paratively  recent  growth  to  relieve  the  monotony  of  vast  stretches 
of  scrub  oak  and  bushes.  Both  fauna  and  flora  combine  in  an  in- 
teresting manner  the  features  of  the  Alleghanian,  Canadian,  and 
Carolinian  life-regions. 

The  following  is  a  list,  with  annotatious,  of  those  species  observed 
by  the  writer  or  reported  on  by  the  gentlemen  above  mentioned: — 

1.  Sidelphya  marnpiklU  virgtniau  (Kerr),    Vbsiniui  OpoHiua. 

The  riirc  oecnrreuw  ..f  this  Oiiroliniaii  ff«-,-ie8  in  the  fiuinn  uf  the 
I'ocojio  plateau  of  I'ike  iiml  Moiiroi  cuiiulies.  even  up  to  an  oleva- 
lion  of  1,-300  feet  is  a  fuitt  of  iiitiTcst.  SpcdriieTis  have  l)een  tukeii 
at  I'orter'a  I^iki-.     At  Diu^'nian's  Ferry  ibey  are-  less  rare. 

2,  CariacuB  virgin  i  anas  (Ibulili.     Viiuiiii^  IV'T. 

A  buck  ««.-  killed  ill  Schiiuirs  I'.m'l  the  first  week  ]n  Oclol.er. 
Ill  spite  of  the  iiurnriii-e  r.iu.L'<-  luul  the  s].;.rsely  populated  (Vitidilioti  of 
the  country,  the  deer  aie  hewiiiini.'  very  sc-iirce.  Mr.  Eileid)ertrer 
attributes  this  lo  ihe  niuliriunl  deslnietioii  of  deer  by  the  natives 
thi-oughoul  the  year,  .lud  to  tbti  torc-l  tires,  whieli  often  -n-erlake  tbf 

newlv-l)oni   fawns,  :iiid   ii uiv  «:i\.  >u  wiirv  the  oK!,'r  deer  that 

Ihey "leave  the  n.iinly, 

l,.lst  ye:u-  ihe  numly  ii,.u^].a|Tr  :,l  Millonl  |H)bHshed  its  aunual 
aulheiiliealeil  li-t  ol'  <h,  r  kille.l  in  I'ike  Couiilt  during'  the  game 
season  of  ISll:;.      Thev  iiiimL.ml  140. 

Mr.  IsilenlitT-ei-  llii.ik-  ;i  elo-,-  M'^i-nii  ol'  three  yeill-  aii.l  H  huv  lo 
prevent  llie  eN|,iM-t  ni  ,],■:■:  ll.r  -;ile  uouM  .|i,l,-kly'  and    [lermaiier.lly 


Mer 


Illi  I 
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5.  Cennu  amerioanns  (Erxl.).    Wapiti. 

The  **  Elk  "  was  probably  never  as  numerous  in  this  region  as  in 
the  central  Alleghany  Mountains,  those  individuals  taken  in  former 
days  being  considered  by  the  natives  as  stragglers  from  the  main 
body.  The  last  capture  in  Pike  County  was  probably  not  later  than 
1840  or  1845. 

Remains  of  the  Bison  and  Caribou  found  in  Hartman's  Cave  near 
Stroudsburg,  have  been  described  and  figured  by  Dr.  Jos.  Leidy  in 
the  Penna.  Geological  Report  for  1887. 

It  is  very  improbable  that  either  species  co-existed  in  this  part  of 
Pennsylvania,  with  Man. 

4.  Seinnu  oarolinenBis  pennsylvanioiLB  (Ord).    Northern  Gray  Squirrel. 

Very  few  were  seen.  They  are  said  to  be  abundant  in  certain 
localities  of  exceptional  food  supply.  The  hunters  frequently  shoot 
the  melanistic  form,  which  is  the  original  variety  on  which  George 
Ord  based  his  specific  name  for  the  "Small  Black  Squirrel"  of 
Guthrie's  Greography,  in  1815. 

6.  Scinruf  hndionions  (Erzleben).    Red  Squirrel,  Chickaree. 
Abundant  as  the  sparsely  wooded  character  of  the  country  will 

permit 

6.  Sciuroptems  volans  (L.)  Jordan^     Flying  Squirrel. 

No  specimens  of  this  animal  were  seen.  They  are  reported  as 
numerous,  and  more  frequently  found  in  nests  built  among  the 
branches  of  a  pine  than  in  hollow  trees.  It  is  very  probable  that 
this  species  on  the  Pocono  mountain  is  nearer  to  the  typical  Virginian 
form  than  to  sabrinns  of  the  Canadian  fauna,  as  in  the  case  of 
Tamia8  stricUua  and  its  subspecies  T.  s,  lysteri, 

7.  TmmiM  itriatui  (L.).    Chipmunk. 

In  the  more  mountainous  districts  the  chipmunk  is  by  far  the  most 
ubiquitous  mammal  of  its  class,  the  more  favorable  situations  being 
80  thickly  tenanted  by  them  as  to  suggest  the  Spermophile  colonies  of 
the  West  They  showed  no  disposition  to  hibernate  up  to  the  last 
day  of  my  stay  (October  14th),  though  the  nights  were  often  frosty. 

Pocono  chipmunks  are  referable  to  typical  afriatus  rather  than  to 
the  Canadian  variety,  T.  s.  lysteri,  which  is  found  in  the  northwestern 
parts  of  Pennsylvania. 


1  See  **  Manual  of  the  Vertebrates,"  1888,  p.  324  (foot-note). 
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S.  Cutor  fiber  oaiMdeiuiB  (Eulil).    American  Beaver. 

The  older  reeidents  concur  in  the  opinion  that  the  beaver  was 
terminated  nearly  fifty  years    ago  in    northwestern    Pennayivauii*. 
Their  dams  and  meadows  are  still  pointed  out  in  niimerotia  places 
along  the  Bt^bkill  and  Dingman's  creeks. 
e.  Mai  rsttUB  L.    Black  fiat. 

This  least  otTeasive  member  of  the  Old  World  Murid^  lemaiiu 
in  undisputed  possession  of  the  barns  and  outhouses  of  the  more 
remoI«  districts,  but  along  the  Delaware  valley  it  has  given  plac« 
to  the  following: — 

10.  Hm  deonmonu*  Pallas,    Norway  Bat. 

As  iu  other  places  where  this  pest  has  foothold,  the  supply  far 
exceeds  the  demand. 

11.  Um  maioalai  L.      Uouae  Mouse. 

Well  repreaeuted. 

12.  Neotoma  roagiiter  Daitii.    AUvel>au7  Cuve  Rat. 

Remains  of  this  animal,  both  fossilized  and  those  apparetiCly 
quite  recent,  were  taken,  in  1880,  from  Hartman's  Cave  in  Monroe 
County,  by  Mr.  T.  D.  Paret.  of  Stroudsburg. 

I  have  as  yet  been  unable  lo  determine  whether  this  iuteiestiiii; 
auininl  is  still  living  iti  that  county  or  iti  Pike  county.  The 
evidence  from  every  source  is  negative,  iind  this  yfter  the  most  dili- 
gcul  iui[uiry. 

I  iiersonally  explored  several  lodges,  notably  those  of  High  Knob 
and  the  cliffy  ulong  the  Dehtware  soulb  <if  ^Milford,  without  finding 
ii  trace  of  their  existence.  It  is  not  iinpflssible,  Imwever,  that  the 
recent  habilut  of  this  species  may  be  traced,  by  isolated  localities 
alou^'  the  Bine  Kidge  from  Siiuth  Mountain  to  the  Hudson  River 
Highlands.  Dr.  C  H.  Merriam,  in  a  recent  communication,  alutes 
that  he  believes  the  si>ecimens  of  Xeoloma,  taken  many  years  ago  on 
the  Hudsun  near  Kockhmd,  New  York,  to  ba  of  this  s]«ciea. 

13.  Peroroyscos  amerioanua   (  Kcrr)  Tlmmas  "     Wliit,-r-j„li.il  Mmisi., 

Numerous  a|jecimei)s  of  all  ages,  taken  in  three  distinctly  separalpd 
localities,  strongly  indicate  a  local  variety  of  this  susceptible  sjiecies, 
which  H|i|iiirciitlv  foniia  a  coujiccting  litik  between  typical  J'ennsvl- 
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vania  amerioanut  and  New  England  examples  of  S,  a.  canadensU. 
Their  longer  tails  and  lack  of  a  distinct  dorsal  stripe  indicate  this. 

The  Pooono  mice  are  of  a  more  uniform  and  much  duller  brown 
on  the  upper  parts  than  south  Pennsylvania  specimens,  and  in  old  in- 
dividuals there  is  no  trace  of  the  dusky  dorsal  stripe  which  is  so 
pronounced  in  specimens  from  New  Jersey  and  New  England. 
Specimens  from  Pike  County  match  one  in  the  collection  from  Lome 
Park,  Ontario,  and  three  from  Clinton  County,  Pennsylvania. 

14.  Fiber  tibethioni  L.    Muskrat. 
Not  abundant. 

15.  Arvioola  pennsylvanioni  (Ord).    Common  Meadow  Mouse. 
Abundant,  and  constant  to  its  typical  characters  in  all  situations. 

16.  Arrioola  pinetonim  (LeConte).    Pine  Moase. 

A  specimen  taken  at  Yaggie's  farm,  and  another  at  Porter's  Lake 
attest  the  semiboreal  range  of  this  southern  species. 

17.  Evotomys  gapperi  (Vigors).    Bed-backed  Moase. 

A  rather  rare  species.  Four  captures  were  made  at  Yaggie's  in 
the  more  heavily  timbered  swamps.  This  animal  does  not  appear  to 
confine  its  operations  to  runways  or  underground  as  does  the  true 
Arvicola,  but  forages  about  like  Sitomys  in  more  open  situations  at 
the  surface. 

I  took  none  at  Dingman's  Ferry,  and  am  of  the  opinion  they  are 
not  found  much  below  an  altitude  of  1,000  feet  in  Pike  County. 

18.  Synaptomys  oooperi  Baird.    Cooper's  Lemming  Mouse. 

One  of  these  highly  interesting  rodents  was  captured  in  a  meadow 
bordering  the  Bushkill,  on  Yaggie's  farm.  It  was  taken  in  a 
"cyclone  trap,"  set  in  the  runways  of  Arvicola  peiinsylvanicuSy  near 
the  edge  of  a  dry  swamp.  A  specimen  of  the  latter  species  was 
Bubeequently  taken  in  the  same  spot.  This  is  the  first  authenticated 
record  for  Pennsylvania  of  Cooper's  mouse,  though  it  is  not  improb- 
able that  the  type  was  taken  within  fiily  miles  of  this  place,  either  on 
that  or  the  New  Jersey  side  of  the  Delaware. 

This,  together  with  recent  captures  in  New  England  and  eastern 
Canada,  may  now  be  considered  sufiicient  to  fix  the  type  habitat  of 
Cooper's  mouse  east  of  the  Alleghany  Mountains,  rather  than  west 
of  them  as  was  once  considered  possible,  owing  to  the  total  lack  of 
recorded  eastern  specimens. 
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lu  a  receut  puper,  Mr.  Oiitnim  Bangs'  haa  endeavored  to  sboir 
that  S^iaptomy»  slonei  deBcribed  by  me  from  southern  New  Jersey 
is  «  sj-iiouym  of  S.  cooperi. 

A  comparUoQ  of  the  three  speciineDs  of  gtonei,  taken  at  May's 
Landing,  with  individuals  taken  in  New  England  by  Mr.  Bangs  at 
the  same  season  of  year,  show  no  cranial  ditfereocfis  of  value.  In 
^onei,  however,  there  is  a  decided  difference  in  the  darker  colore  of 
the  (lelage  as  coutraated  with  the  New  England  skins  and  with  the 
skin  from  like  County.  This  is  mauifesfed  in  the  blackisb-brown  of 
the  back  and  upper  head,  the  eooty  feet  and  tail,  and  the  lead>colored 
lower  parts  of  itoim,  wntrasted  with  the  gray-hrowu  upper  parts, 
light-brown  feet  and  tail,  and  hoarj'  under  parts  of  the  more  northern 
specimens  which,  as  I  had  previously  inferred,  were  in  all  prob- 
ability taken  nearest  the  type  locality  of  cooperi.  In  these  particulars 
there  is  a  striking  correlation  with  the  color  differences  pointed  out 
by  Mr.  Stone  for  bis  subspecies  of  Ervlotni/s  gappm-i,'  taken  in  the 
same  bog  which  furnished  the  ty]>es  of  S.  Honei.  On  these  grounds, 
taking  for  granted  that  S.  cooperi  is  typified  by  ihe  form  foimd  east 
of  the  Alleghany  Mountains,  I  would  now  refer  to  the  southern  New 
Jersey  lemming  mouse  as  Stpiaptomye  cooperi  gton«i. 

My  original  description  of  utotiei  was  drawn  np  from  a  comparison 


H-iis  from  Ohio, 


,  m  far 


)os^i!,lr 


ii   full  :^eiifs  of  w«.<lei!i  s|ifcirii,-iis  will  vet  i(idi<'.ile  the  pr<.pri(tv  of 
lurlbur.Iivii^ion. 

19.  Zapua  liudsocius  i  Ziiriin,  1.     Mi.liI.hv  .Ii.tripii.i;  Mi.u~i', 

20.  Zapua  inaigaia  .\[ill.-r.     \V....dlaiiil  .Tiiiiii.iiif!  Mi.ii-ir, 

I  wiis  ,<urprii-od  iti  neither  si'e  nor  ca|nur(;  ariv  of  these  mice  during 
my  slay.  Tliey  had  evidL^nliy  just  trono  iulo  tht^ir  winter  trance,  and 
thi'  loveliest  Imiiiui  summer  WLMthiT  failed  to  rouse  tlieui.  This  i* 
an  intcristiny;  fact,  as  only  Ji  low  days  helbre  my  stay  they  liiid  l>een 
sfiTi  h>-  "miiie  bust,"  and  one  of  ihe  WDodhiud  species  i  which  I  was 
.-iirpiiM-d  w  find  hf  rf<M-ni/i>d  lis  ditl'iTcrU  from  ibc  meadow  jnmpin;: 
iii.,UMM  w:^-  killnl  \n-  him  ;is  il  sw:un  arnws  lb,.  Bu-hkiil.  _Mr. 
Sliiv,,rk  iin.k  il  >iifiilm'li  .^l'  n,..i,,ni.i  on  I'ucmUi)  Miiiiiil;iiii  in  IS'.Kl 
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81.  Ertthison  dorsatui  (L. ).    Canada  Porcupine. 

This  is  another  boreal  species  whose  presence  on  the  Pocono  plateau 
has  always  been  rather  precarious,  and,  with  the  vanishiug  forest 
areas,  it  has  become  so  rare  that  it  is  believed  by  many  hunters  to 
be  exterminated.  The  most  active  of  these  gentlemen  have  not  seen 
any  "for  several  years." 

S2,  Lepui  amerioanns  Erxl.    Varying  Hare. 

Not  uncommon  in  the  higher  mountain  swam[)S. 

.  Lepot  aylvatioiiB  Bachm.    Rabbit. 
Normally  abundant  in  all  situations. 

.  Felii  oonoolor  L.    Puma,  I^nther. 

A  panther,  I  am  assured  by  Mr.  Eilenberger,  has  not  been  killed 
n  Pike  County  for  thirty  years,  all  reports  to  the  contrary  uotwith- 
ing.     From  conversation  with  several  hunters  it  appears  that 
he  name  "catamount"  in  this  region  is  applied  to  any  animal,  not 
istinctly  seen,  which  is  larger  than  a  wild- cat  and  has  a  longer  tail, 
ut  is  smaller  than  a  panther !     When  a  very  large  or  abnormally 
lored  wild-cat  is  trapped,  it  also  may  receive  this  higher  sounding 
'•itle.     The  yell  of  a  wild- cat  is  a  fruitful  source  of  "catamount" 
stories,  the  horror  of  such  an  experience  making  the  use  of  the  com- 
moner name  a  totally  inadequate  expression. 

86.  Lynx  oanadensis  (Desm.).    (\inada  Lynx. 

Many  residents  near  Porter's  Lake  assured  me  that  this  species  is 
occasionally  trapped  in  that  vicinity.  The  occurrence  of  the  lynx  in 
these  parts  is  not  attested  by  any  reliable  records  known  to  me. 

86.  Lynx  mftis  rOnld.).    Wild-cat. 

Many  pelts  of  this  destructive  animal  are  annually  taken  in  both 
counties. 

87.  Cauls  lupus  nubilns  (Say).    American  Oray  Wolf. 

I  can  get  no  information  as  to  the  date  of  the  disappearance  of  the 
timber  wolf  from  this  part  of  the  State.  Conservative  residents  set 
it  as  nearly  forty  years  ago,  but  it  is  probable  they  existed  to  a  much 
later  date. 

SS.  Vulpes  vulpes  pensylvanious  (Bodd.).    American  Red  Fox. 
An  abundant  resident. 
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30.   UroofOD  oiDereo-arKantsni  IMiiii.).    Gray  Fox, 
OccasiouaUv  taken  liy  huntere. 


[1894. 
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itlys 


Hardy  killed,  but  evidences  of  tlieir  esi§t«uce  are  fre<|ui 
ill  ihe  mountains.     They  hibernate  in  severe  wiatei's. 

31,  PntoTiua  ermiilBa  (L.).    Weasel.  Ermine, 

Sperimens  of  thifl  weasel  were  examiued  in  the  colletlion  of  Mr. 
Justin  Nilis,  of  Edgeniere,  Pike  Co.  Two  of  them  were  in  the  white 
pelage. 

32.  LatreoU  viion  Schreher.     Miuk. 

Abundant. 


S3.  HnsteU 


Turt- 


Piue  Mnrtcn. 


1  could  hear  of  no  specimens  of  this  former  resident  having  been 
cuptured  for  many  years.  Of  the  Fekan,  M.  pennnnti,  none  of  the 
inhabitants  had  any  knowledge. 

34.  Latra  btidionlea  Lae^p.    Aniericsn  Otter. 

This  fishermen  is  sufBcieiitly  numeroUB  to  be  a  nuisance  to  the 
owners  of  game  preserves  along  the  Bushkill.  I  found  one  in  a 
trnp  on  the  tiaiik?  of  thai  stream  near  YnL^frieV  r»rm,  Tbcv  !ire 
fr,.]iie[illy  ~n'U  m  Portur'i^  L;.k,-.  an.l  Mr.  Van  Vliet  of  thai  pla<'e 


the 


s  ibe 


iiiu^kra 


in  .Moi 

i:ni;>ri 


iiSkiitik. 


'  the  funi 


r  Hhawiiee. 
iiuulM  arc-  Imiuf;  lired  for  their  furs, 
e  lit  tlic  linif,  and  1  wan  nnahlu  to 
(■es.>i  of  ihi,"  exju'iinieiit.  A  iiei^'h- 
<t  proHtuble  and  on  the  ddcline. 


uloraliun  it  agrees   well  with 
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Richardson's  description.  It  was  taken  on  the  banks  of  the  Bush- 
kill  where  it  crosses  the  southwestern  comer  of  Pike  County.  It  is 
similar  to  several  specimens  taken  in  Maine  and  central  Quebec. ' 

38.  ISorex . 

Four  specimens  of  a  rather  large,  bluish-gray  shrew  answering 

-Baird's  description  of  S,  forsteri,  one  taken  at  Yaggie's  and  three  on 

JDingman's  Creek,  are  very  distinct  from  the  preceding  species  in 

»ze,  color,  and  habits.     The  S,  forsteri  of  fiaird  I  am  convinced  is 

JKiot  the  same  as  the  S,  forsteri  of  Richardson.     It  is  very  probable 

"^ihat  the  four  specimens  in  question  are  identical  with  the  animal 

^[escribed  by  Baird  as  forsteri.     What  name,  among  the  numerous 

existing  ones,  should  be  given  this  bluish-gray  shrew  with  light 

lored  feet  and  chin  and  brownish  neck,  forearm,  chest,  and  vent, 

d  bicolored  tail,  I  am  at  a  loss  to  know. 


9.  Sorex  (Neosorex)  albibarbis  (Cope).    Eastern  marsh  Shrew. 
It  is  with  no  small  satisfaction  that  I  announce  the  discovery  of  a 
ember  of  this  subgenus  in  Pennsylvania.  One  specimen  was  taken 
s&long  the  banks  of  a  rocky  stream  flowing  into  the  Big  Bushkill,  in 
IMonroe  County.     It  is  the  most  southerly  record  for  the  subgenus, 
^he  previous  record  being  from   Warwick,    Massachusetts.     After 
^oing  over  the  ground  somewhat,  it  appears  proper  to  endorse  the 
"verification  of  Mr.  G.  S.  Miller,  Jr.,  in  the  Proceedings  of  the  Bos- 
"ton  Society  of  Natural  History,  in  giving  this  shrew  the  name  ap- 
plied to  New  England  examples  by  Prof.  Cope  in  1863.     Specimens 
from  Lac  Aux  Sables,   Quebec,  and  from  Lincoln,  Maine,  agree 
better,  in   the   brownish   cast  of  lower   parts,  with  Prof.    Cope's 
diagnosis  of  albibarbiSf  as  contrasted  with  the  "ash- colored"  belly  of 
S,  paluMris  given  by  Richardson  in  the  Fauna  Boreali  Americana. 

In  the  Pike  County  specimen,  though  identical  in  dentition  and 
proportionate  measurements  with  my  Canadian  specimens,  the  colors 
are  much  as  in  Richardson's  diagnosis  of  pcUustris,  showing  that  the 
brown  belly  character  is  inconstant  in  eastern  specimens.  It  is 
probable,  however,  that  the  exceptions  are  in  immature  pelage.  For 
a  full  discussion  of  these  questions,  see  paper  by  Mr.  G.  S.  Miller, 
Jr.,  in  the  Proceedings  of  the  Boston  Society  of  Natural  History, 
Vol.  XXVL 


*  Mr.  G.  S.  Miller,  Jr.,  has  since  identified  these  shrews  to  be  5.  personatus 
0.  St.  Hilaire. 
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40.  Blftrina  talpoidei   (Uappui).    MoleSlireiT, 

Excessively  abuaHant  in  all  aorta  of  situalioiu,  from  wettest  low- 
lauda  to  barreu  mouDtain  tops. 

Owing  to  its  numbers  and  carnivorous  appetite  tliie  shrew  U  a 
great  ouisaDce  to  the  mouse  trapper. 

41.  Soslopi  aqDatioui   |L.),    Coram ou  Mole 
Rare  amoug  the  Dioiintains. 

42.  Coadylara  eritUM  U-.)-    SUr-(iiK«>d  Mo1c. 

Mr.  C'Laa.  Yaggie  caught  a  apecinieo  on  his  farm. 

43.  Adcbnjcteria  [didqi  (BeaiiT.).    t^roliiiit  But. 

44.  Atalapha  borealis  (Miill.).    K«d  Bat. 

45.  Telpertilio  grrpliui  Fr.  I'uvior.      Little  Brown  ISu[. 

Several  hats  were  observed,  most,  if  not  all,  of  which,  are  probably 
referable  to  these  species. 

I  could  find  no  one  acqnaint«d  with  a  large  bat  which  would  be 
referable  to  the  Hoary  Bat.  Afirlapha 
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A  STUDY   OF  THE   8T8TEMATIC   AND  OEOOBAPHICAL   DISTRIBUTION 
OF  THE  DECAPOD  FAMILT  ATYIDf  Kingsley. 

BY    ARNOLD   E.    ORTMANN. 

In  the  following  paper  I  propose  to  give  a  revision  of  the  family 
Atyidcd  with  especial  reference  to  its  geographical  distribution.  For 
a  true  representation  of  the  geographical  range  of  a  group  of  animals 
it  is  necessary  to  examine  the  details  of  the  distribution  of  all  the 
known  species,  as  well  as  to  define  the  systematic  limits  of  ^ach. 
Every  error  in  determining  a  species  may  be  followed  by  great 
confusion  difficult  to  solve  by  subsequent  investigation.  In  revising 
the  known  genera  and  species  it  is  necessary  to  state  the  relations 
and  affinities  to  each  other  in  order  to  get  an  idea  of  the  peculiarities 
of  the  geographical  distribution  and  to  find  out  their  cause. 

The  family  Atyidfe,  although  a  small  one,  comprises  a  consider- 
able number  of  ill-defined  species  and  genera,  since  most  authors  in 
creating  such  did  not  investigate  their  relations  to  those  already 
known.  In  the  typical  genus  Atya  there  are  farther  difficulties 
due  to  the  change  of  characters  undergone  by  one  species  in  the 
different  stages  of  life,  which  were  wholly  neglected  by  the  majority 
of  authors.  I  have,  notwithstanding,  succeeded  in  revising  the 
family,  pointing  out  the  identity  of  certain  species  and  genera, 
defining  some  more  correctly,  and  stating  the  affinities  so  as  to  leave 
but  a  few  species  doubtful.  I  have  determined  a  peculiar  geo- 
graphical distribution  of  the  family  agreeing  w^ell  with  its  habits 
and  morphological  characters. 

The  family  Atyidce  is  a  very  characteristic  one  among  the  Decapod 
group  of  Evcyphidea,  It  shows  on  the  one  hand  a  number  of 
primitive  characters,  on  the  other  a  very  peculiar  shape  of  the 
fingers  of  the  chelae.  As  I  have  stated  in  a  former  paper,*  the 
Atyidw  are  closely  connected  with  the  family  Acmithephyrida,  which 
live  at  great  depths  in  the  sea  and'  contain,  without  doubt,  the  most 
primitive  Eucyphidea,  The  morphological  differences  between  the  two 
families  are  the  following:  1.  The  mandible  in  the  Aoanthephyridai 
is  furnished  with  a  palpus  (synaphipod),  in  the  Atyidw  it  is  wanting. 


*  DecapodcD  u.  Scbizopoden  der  Plankton-Expedition,  1893,  p.  42. 
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2,  The  finger§  of  tbe  chelte  in  the  AcanihepkyridiF  are  normal  \a 
slupe,  ID  tbe  Atyidir.  tbey  are  provided  with  a  peculiar  pencil  of 
hairs,  I  may  add  that  the  habits  of  tbe  two  families  are  wholly 
diHerent,  the  Amnlhephtjridtr  being  true  marine  animals,  especially 
abyssal,  the  Atyidir  being  true  fresh- water  forniB. 

Among  the  AlyidiF  Kingaley  distinguished  two  subfamiliea,  Aty- 
but  and  Ephyrimr.  Since,  however,  there  are  but  a  few  genera  in 
this  family,  a  subdivisioo  is  needless.  The  genera  form  a  continu- 
ous series,  the  transition  l>eiug  bo  gradual  that  it  is  difficult  to  define 
the  limits  of  the  two  subfamilies.  In  the  following  synopsis  of  the 
genera  the  first  three  named,  Xiphoenr'ui,  Trogloearie,  and  Aiyaephyrn 
may  be  regarded  as  belonging  to  the  subfamily  EphyrimF  as  crentod 
by  Singslev,  the  others  as  belonging  to  the  Atyina.  Because  the  genua 
Bpkyra,  from  which  is  derived  the  name  Ephyrina,  \&  a  synonym, 
this  subfamily  must  be  renamed,  and  I  propose  to  name  it,  if  at  all, 
Xiphtearintf. 

The  presence  of  exopodites  on  the  pereiopoda  of  the  Xiphocarintr, 
the  shape  of  tbe  carpal  and  propodal  joints  of  the  first  two  pairs  of 
|)ereiopada,  and  the  shape  of  the  rostrum  constitute  a  very  close  re- 
semblance to  the  Acanthephyrida.  Atyaipkyra  makes  a  transitioQ  to 
the  Atylnir,  bearing  exopodites  only  on  the  first  two  paire  of  pereio- 
podii,  and  haviiiL'  ihc  ciiriml  Jniiiis  of  tliese  le-rs  excavated  at  the  distal 
extremity.  TJiL-  (-xcavnlimi  i.<  very  cliaractoristic  iti  the  true  Aliiin'r. 
but  iu  Cini'lii'ii  tlie  carpal  joint  only  of  (be  first  pair  of  l.'^  shows 
tills  ]*culiiirity,  that  of  tbe  senn.d  pair  being  normal.  Atyid;  i.* 
iiiteriuediate  tetivcen  C'lridiua  and  Atyii  in  the  sha]ie  uf  the  pR>po- 
dal  joinlif  of  these  legs.  Within  the  limits  of  Oirldlnii  occurs  a 
reduction  of  the  form  of  llie  rostrum  (being  in  the  Xlph'iciirliin 
lung  iiud  jierrated),  which  in  man  s|Hries  of  Cirldmn  is  lon^rer  ur 
shorliT  and  serrali'tl,  in  a  lew  very  t^horl  and  iiol  serrated.  In 
.-U'i<iUh<  and  At]i<i  tlie  rostrum  is  usually  short,  but  now  and  tlieii  il 
beai-s  il  few  teeth  on  the  inferior  mar;:in.  Thus  ibe  series  formed  by 
X:plwirk.  Alyirpli'/ru.  C'lrhliiiii.  Al'i-iuh;  im<\  Aim  is  a  rontiiuious 
ouf.  wliilsi  the  peuus  Tr'-jhcirU  is  .■^.^ely  allidl  to  X!pJ.'>.-iin.' 
ditllTiu-  niilv  l.v  the  rudini.'iiliu-v  fuiiditi.m  of  iKc  i-vef^,  due  lo  ii.- 
subteiranviin'  bi.i.ils  iu  .uvi-watcr-'. 
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the  surface  of  the  body  and  legs  bearing  a  peculiar  sculpture.  The 
most  extreme  species,  Atya  crassay  may  be  separated  from  the  others 
according  to  the  sculpture  of  the  body  and  placed  in  a  separate  sub- 
genus, Evaiya, 

Fossil  Atyid(B  are  not  known,  although  A.  Milne-Edwards'  de- 
scribes a  Caridina  nitida  from  the  **marne8  d'Aix- en-Provence'* 
(upper  eocene  or  lower  oligocene).  None  of  the  arguments  given 
by  him  prove  that  this  fossil  is  a  Caridina.  The  presence  in  a  fresh- 
water deposit  makes  it  probable  that  it  belongs  to  AtyidcR,  but  for 
the  same  reason  Homelys  minor  of  Meyer,'  from  the  fresh-water  de- 
posits of  the  upper  miocene  of  CEningen,  would  belong  to  the  same 
family. 

ATYIDJE  Kingsley,  1879; 

Kingsley,  Proceed.  Acad.  Nat  Sci.,  Philadelphia,  1879,  p.  414.    Bate,  Challenger 
Macrar.,  1888,  p.  691.    Ortmann,  Zoolog.  Jahrb.,  V,  1890,  p.  455. 

Mandibles  stout,  crown  broad,  dilated,  slightly  divided,  without  a 
sjnaphipod.  First  four  pairs  of  pereiopoda  with  epipodites.  First 
two  pairs  of  pereiopoda  chelate,  nearly  equal,  carpus  of  the  second 
not  annulated.  Tips  of  fingers  with  pencils  of  hairs.  Rostrum 
longer  or  shorter,  serrated  or  not  serrated. 

a,.  Pereiopoda  with  exopodites  [Xiphocarinas], 

6,.  All  the  pereiopoda  with  exopodites.  Carpal  joints  of  the  first 
two  pairs  of  pereiopoda  not  excavated  or  but  indis- 
tinctly so. 

Ci.  Eyes  well  developed Xiphocaris. 

c,.  Eyes  rudimentary Trogix)CARI8. 

6,.  Only  the  first  two  pairs  of  pereiopoda  with  exopodites.   Car- 
pal joints  of  the  first  and  second  pair  of  i^ereioixxia  distally 

excavated Atyaephyra. 

a,.  Pereiopoda  without  exopodites  [At^ince]. 

6i.  Carpal  joint  of  the  second  pereiopoda  normal,  not  excavated. 
Rostrum  mostly  compressed  and  serrated  .   .   .  Caridina. 
6,.  Carpal  joint  of  the  second  pereiopoda  like  that  of  the  first 
distally  excavated, 
c,.  Movable  finger  shorter  than  the  immovable  part  of 
hand,  the  latter  distinctly  divided  in  a  palmar  por- 
tion and  an  immovable  finger Atyoida. 

Cj  Both  fingers  alike  in  size,  no  palma  developed  .  Atya. 


«  Bull.  Soc.  Philomat,  Paris  (7).  II,  1879,  p.  77. 

•  PalsBontographica,  X,  3,  1862,  p.  172,  pi.  19,  figs.  3-8. 
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ZIFHOCABIS  V.  lUrUB*.  1ST2. 

EphytaAe  Haan.  Fanu.  Japon.,  Crust.,  Dec.  6,  ISIB,  p.  1S5.'    |  Namen  pneoccn- 

Xiphocaris  t.  MarMns,  Archlv  f.  NaCnrg..  38,  1,  1BT2,  p.  130. 
menia  Kinesloy.  Froeetid.  Acad.  Nat.  8ci..  PbiliMlelphU.  1M79.  p.  116. 
Xiphoiarii  KinsBley,  Bull.  Esbck  Inntit.,  vol,  14,  1888,  p.  127. 
Paralya  Mi»n,  Annitl.  Mag.  Nat.  Hist.  (6),  IX,  1H83,  p.  1S4. 
Xiphocaris  Poor«k.  Annal.  M»g.  Nat.  Hist.  CO.  HI.  1«S».  p.  17. 
Miersta  Ortmatiii.  JoTulsclie  Di>DkHchr.,  VIII.  ISH,  p.  B. 

a,.  No  eupraoeulat  epiuea.  Koetruu  louger  or  Hhorter,  with  au  inter- 
rupted Beriee  of  teeth  on  the  upjier  margin,  the  bfutal  series 
Qontaiiiing  !)~1S,  the  aplcul  S-D  teeth     Lower  m&rgiu  of 

rostrum  with  numerous  (l((-40)  teeth X.eiotigala. 

si'BSPECiES  (or  varieties). 
6,.  Rostrum  longer  Ihau  earapace  ,   .   .  X.  elonffota  If/pica  (1).' 
I),.  HoHlrum  iihorter  than  earapaoe. 

c,.  Rostfum  longer  than  the  acajihoeeiite. 

X.  eiongaltt  infennedia  [I). 

c,.  ItoBtriun  longer  than  the  stalk  at  autennulie. 

A',  elongata  gladiator. 

Cj.  Rostrum  shorter  than  the  stalk  of  autoouulR. 

A",   elongata   breviroalrlt. 

a,.  Supraocular    Hpines    present.      Rostrum  about  as  long  as  the 
scsphocerites  or  somewhat  longer.  An  uninterrupted  series  of 
20-24  t«eth  on  the  upper,  2-4  teeth  on  the  lower  margin. 
X.  comprenaa   (8). 

1.   Xip1iooari«  e1ong:ata   fOin'rin),  I''^T. 


ilroij.-nphin.l  diMvihnli,,,!. 

(Gm'riii.  V.  MnrtfiLs);    IIuv 

l)(,iiiiiii:o  (Sharp). 

2.  Xiphooaris  compressii  uii'  ;<: 


ilic  .Anlill. 
,„im,-u    (l\. 
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Miersia  compressa  (d.  H.)  Ortmann,  Zoolog.  Jahrb.,  V,  1890,  p.  463. 
MUrsia  compressa  (d.  H.)  Ortmann,  Jenaisch.  Denkschr.,  VIII,  1894,  p.  8. 

Gtographieal  distribution:  Fresh-water  of  Australasia. — Japan 
(deHaan);  Yokohama  (v.  Martens),  Tokio  (Miers,  Ortmann);  Island 
of  Adenare,  near  Flores  (v.  Martens);  Queensland:  Burnett  (Ort- 
mann). 

TSOOLOCABIS  Dormitser,  1863.    Dormitzer,  Lotos,  III,  1853,  p.  85. 

Only  one  species  known,  distinguished  from  Xiphocaris  by  the 
rudimentary  condition  of  the  eyes.     Supraocular  spines  present. 

1.  Troglooarii  sohmidti  Dormitzer,  1853.* 
Dormitzer,  ibid.,  p.  85  ff,  pi.  3. 

Oeographical  distribtUion :  In  the  waters  of  the  caves  of  Car- 
niola.    Caves  of  Kumpole  and  Gurk  (Dormitzer). 

ATTAEPHTBA  Brito-Capello,  1866. 

Atyaephyra  Brito-Capello,  Descr.  Eap.  nov.  Crust.  Arachn.,  Portugal,  Lisboa, 

1866,  p.  5. 
Hemicaridtna  Ortmann,  Zoolog.  Jahrb.,  V,  1800,  p.  464. 

Only  one  species  known. 

1.  Atyaephyra  desmarestii  (Millet)  1832  (16). 

Hippolyte  desmarestii  Millet,  Annal.  Sci.  Nat.,  t.  25,  1832,  p.  461,  pi.  10 B. 
Hippolyte  desmarestii  Millet,  Milne- Edwards,  Hist.  Nat.  Crust.,  II,  1837,  p. 

378. 
Caridina  desmarestii  (Mill.)  Joly,  Annal.  Sci.  Nat.  (2),  Zool.,  t.  19,  1843,  p. 

34  ff,  pi.  8. 
Caridina  desmarestii  (Mill.)   Heller,  Crust,  sudl.  Europ.,  1863,  p.  238,  pi.  8, 

fiK.  3. 
Atyaephyra  rosiana  Brito-Capello,  Descr.  esp.  nov.  Crust.  Arachn.,  Portugal, 

Idsboa,  1866,  p.  6,  pi.  1,  fig.  1. 
Hemicaridina  desmarestii  (Mill.)  Ortmann,  Zoolog.  Jahrb.,  V,  1890,  p.  464. 

Oeographical  distribiUion :  Fresh- water  of  southern  Europe. — 
Portugal:  Coimbra  (Brito-Capello);  southern  and  western  France 
(Millet,  Joly);  Corsica,  Sicily,  Dalmatia  (Heller). 

CABIDINA  Milne-Edwardi,  1887. 

Caridina  Milne-Edwards,  Hist.  Nat.  Crust.,  II,  1837,  p,  362. 

Caradina  Kingsley,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1879,  p.  415. 

a,.  Rostrum  longer  or  shorter,  serrated.    Anterior  margin  of  carapace 

with  an  antennal-spine. 

6i.  Upper  margin  of  rostrum  not  serrated.     Carpal  joint  of  the 

first  pereiopoda  but  slightly  longer  than  broad .  .   .   .  C  typua  (2). 

C  ainericana,'' 


•  There  is  no  doubt  that  the  Palcemon  anophthalmus  KoUar,  Sitz.  Ber. 
Akad.  Wiss.,  Wien,  I,  1848,  p.  137,  from  the  caves  of  Kompoljska  and  Portis- 
kavez  in  (^miola  is  the  same  species  as  Trof^iocaris  schmidti.  As  there  is  no 
published  description  by  KoUar,  the  name  anophthalmus  cannot  be  employed. 

^  C.  americana  is  a  somewhat  doubtftil  species,  but  certainly  it  is  closely 
allied  to  C.  typus, 

27 
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ft,.  Upper  margin  of  roatrum  serrated, 
c,.  Carpal  Juliit  of  the  secand  pereiopixla  shorter  tbon  the  hand, 
curpEd  joint  of  the  flnt  i)crelupoda  nhort.    Koetrum  about  aa 

long  am  the  &iitennal  scale .   ,  C  brevicarpalU  (1). 

c,.  Carpal  joiut  of  the  Becoud  pereiopo<la  Louget  than  the  hand, 
d,.  Kaetrum  hori)!ontally  projeoCingorHlightlydiiBexed,  shorter 
thiin  the  antenna]  scale. 
c,.  Cardial  joint  of  the  HrHt  pereio[>oda  short,  not  more  than 
1  j  as  long  an  broad. 
/,.  Lower  margin  of  rostrum  serratdd. 

fff  Upper  oiargjii  of   rustfuiu  with  about  13-20  teeth, 
nietnim  muatly  longer  than  the  flnit  joint  of  the 

/),.  Egg8  HDiall  aud  uunieruus.     Fitigersof  the  second 
pereiopoda  twice  as  long  as  the  palm. 
i,.  Carpal  joiut  of  the  fUst  pereiopoda  distinctly  longer 

Ulan  broad ■...('.  tvcbcrt. 

i,.  Carpal  joint  of  thelinit  pereiopoda  nearly  as  broad 

as  It  is  long C.  japonictt. 

K,.  Eggs  greater  and  not  numerous.     Fingers  of  the 
«icoud  pereiopoda  but  Hiightly  longer  than  the  palm. 

C.  pareparemtiii. 

ff,.  Upper  Diorglu  of  rostruui  with  3-5  teeth;  nstruiu  aa 
long  or  a  little  longer  than  the  first  joint  of  the  anten- 

nuliK C.  HvwrenHa, 

ff,.  Up)x?r  margin  of  nwiruni  with  7-12  teeth:  rostrum 
shorter  tJiuii  iln-lir-l  j.iint  of  t)ie  untc'uruiUi'. 

('. /,<.<--',VwWs. 

/.,.   l,owi.T  ruiUKiiL  of  losiriiiu  iioi  Hcrralwl. .  .    .  C.  rirlih  r,ii. 
e,.  C;ir|iiil  Joint  ol'  tliL>  lir-fl   pfr.inpodii  longer,  at  leawt  iwiw 

/,.  Sjiineal  tbu  Uiseof  thf  aiiliTiniihi'  ^liorlur  tliau  llie  lirHt 
joiiil. 
-/,.   DiU'lylusof  tliuiiflli  pcruiojioda  nearly  half  uh  long  a« 

'/.,.   Dai'lvliL-  or  (ho  lil'lli  ]ifrfio]«Hia  verv  short,  y-L  of  tbv 
pro|«.,lu.. 
/>,.   Kostrutii  sliorUT  [ban  tlic  ^<talk  of  thi-  atileiiniilii-. 
upperniiiriiiti  wiih  L11  ;iiMwth,  lower  with -j-N. 
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/,.  Spine  at  the  base  of  the  antennulsB  longer  than  the  first 

joint C,  8erratiroatri8. 

dj.  Rostrum  slightly  bent  upward,  longer  than  the  antennal 
scale.    Upper  margin  partially  destitute  of  teeth. 
«i.  The  proximal   teeth  on  the  upper  margin  of  rostrum 
crowded,  numerous, 
/i.  Carpal  joint  of  the  first  pereiopoda  a  little  shorter  than 
the  hand. 
fiTj.  Carpal  joint  of  the  first  pereiopoda  2-2}  as  long  as 

broad C.  ivycki  (many). 

g^.  Carpal  joint  of  the  first  pereiopoda  only  1}  as  long  as 

broad C  nilotica  (1). 

/,.  Carpal  joint  of  the  first  pereiopoda  very  much  shorter 

than  the  hand C,  grandirostris. 

6,.  The  proximal  teeth  on  the  upper  margin  of  rostrum  re- 
mote, not  numerous C,  gracUirostris, 

0,.  Rostnun  very  short,  not  serrated.  Anterior  margin  of  the  carapace 
without  an  antennal  spine. 
6i.  Fingers  of  the  first  pereiopoda  about  as  long  as  the  palm. 

C.  singhalensis  (many). 

6,.  Fingers  of  the  first  pereiopoda  much  shorter  than  the  palm. 
C.  brevirostris. 

1.  Caridina  typus  Milne-Edwards,  1837.^ 

Caridina  typus  Milne-Edwards,  ffist.  Nat.  Crust.,  II,  1837,  p.  363,  pi.  25  bis, 

figs.  4,  5. 
C.  exilirostris  Stimpson,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1860,  p.  29. 
C.  siamensis  Giebel,  Zeitschr.  f.  d.  ges.  Naturw.,  21,  1863,  p.  329. 
C  typus  M.  E.,  Miers,  Philosoph.  Trans.  London,  168, 1879,  p.  492.    Richters, 

Beitr.  Meeresfann.  Maurit.  Seychell.  Decap.,  1880.  p.  162,  pi.  17,  f!g.  23. 
C.  tvpus  M.   £.,  de  Man,  in  Weber,   Zoolog.  Ergebn.  Beis.   Niederl.   Ost- 

Indien,  II,  1892.  p.  367,  pi.  21,  fig.  22. 
C  typus  M.  £.,  de  Man,  Not.  I^yd.  Mus.,  15,  1893,  p.  300. 
C.  typus  M.  E.,  Sharp,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1893,  p.  111. 
C  typus  M.  E.,  Ortmann,  Jenaische  Denkschr.,  VIII,  1894,  p.  8. 

OeographiccU  distribution:    Fresh- water  of  the   Islands  of    the 

Indian  Ocean  and  of  Indo- Malaysia. — Mauritius  (Richters,  Sharp); 

Rodriguez  (Miers);  Seychelles  (Richters);  Siam  (Giebel);  Flores, 

Timor,  Saleyer,  Celebes  (de  Man);  Amboina  (Ortmann);  Loo-Choo 

(Stimpson). 

2.  Caridina  amerioana  Ou6rin,  1857. 

Ga^rin,  Anim.  Artie,  in  Ramon  de  la  Sagra,  Hist,  de  Tile  de  Cuba,  1857,  p. 

52,  pi.  2,  fig.  13. 
V.  Martens,  Arch.  f.  Naturg.,  38,  1,  1872,  p.  136. 
Pocock,  Ann.  Mag.  Nat.  Hist.  (6),  III,  1889,  p.  16,  pi.  2,  fig.  4. 

Oeographical  distribution:  Cuba  (Gu^rin,  v.  Martens);  Dominica 
(Pocock). 

»  Caridina  lypus  Bate,  Challenger  Macr.  1888,  p.  704,  pi.  119,  fig.  3,  from 
oau  Jago,  Cape  Verde  Isl.  is  probably  a  different  species. 
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3.   Caridina  bc«viotirpftliideMsn,  IHUS. 

I)e  Man.  !□  Weber,  Zool.  Erg,,  etc..  II,  ISII2,  p.  3ST,  pi.  Zi.  &g.  31). 
OrCmuiia,  Jeuniwhe  Denksobr.,  VIII,  1894.  p.  D. 
Oeographwal  dutribution :  Celebee  I  de  Man; ;  Amboina  ( Ortmann). 


I 


c,  II.  IMH,  p.  3TI,  pi.  -a,  &B-  ^■ 
I>e  Mna,  Not.  I.,eydeD  Hub,,  14.  1802,  pi.  9.  fig.  B. 

Qeographieal   distribution:    Sumutra;    Java;    Saleyer;    Celebes; 

Flores  (De  MaE). 

6.   Otrldina  jftpaiiio&  de  Man.  iaU2. 

Uu  Mau.  Not.  I«yd.  Mua.,  14.  I89S.  p.  361.  pi.  ».  tig.  T. 

Oeographieil  dislribittion:  Japan:  Kagar,  Hayagana  (De  Man). 
6.  Caridini,  pueparauit  dp  Uhd.  1803. 
De  Miin,  in :  Welwr,  Zoul.  Erg.,  ett',.  II.  ISBi,  p.  87»,  pi.  St.  fig.  85, 
Ge-ographical  disfribiilion;  Celebce  (De  Mau). 
T.  Guidina  timoTsnaii  de  Man.  1803. 

Da  Han.  Sot.  Irfiyd,  Mtu,,  15,  IHBS,  p.  300,  pi.  8,  fig.  B. 

Oeogrnphical  dittribution:  Timor  (De  Man), 
B.  Caridina  paiviToiCrii  de  Man,  18U3. 
1 W  Man,  in  ;  Weber,  Ziml.  Erm'bn.,  ttc-,.  II,  l&e.  p.  376,  pi.  'i2,  fig.  24. 
Geographical  dltitribiUioii :  Flores  (De  Man). 
e,  OarldlBa  rlflhtoral  Thallwjts.  1891. 
C.  ttrrala  KebteM,  Belti.  JfeeresT.  Hanr.  6e7eh.  Dm»p,,  Isbo,  p.  les,  pi.  it, 
flgB.  B4-37  (nomen  prwoopnpafnin  'i. 


10.   Caridina  lievis  Ililltr,  I'-i 


.Mill 


s  (Kichlers). 


Gi-oij.-aplur.J   didrihiil 


.11);  Celebi-s 
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IS.  Caridina  fouamm  Heller,  1802. 

HeUer,  Sitzb.  Acad.  Wise.,  Wien,  45,  1,  1862,  p.  411. 

De  Man,  in :  Weber,  Zool.  Ergebn.,  etc.,  II,  1892,  p.  397. 

Oeographical  distrilmtion :  Persia:  Schiraz  (Heller). 

14.  Caridina  terratiroitrii  de  Man,  1892. 

De  Man,  in :  Weber,  Zool.  Ergebn.,  etc.,  II,  1892,  p.  382,  pi.  23,  fig.  28. 

Geographical  distribution:  Flores;  Saleyer;  Celebes  (De  Man). 

15.  Caridina  wyoki  (Hickson),  1888. 

Aija  wycki  Hickaon,  Annal.  Mag.  Nat,  Hist.  (6),  II,  1888,  p.  357,  pi.  13,  14. 
Caridina  uycki  (Hicks.)  Thallwitz,  Abhandl.  Mus.  Dresden,  3,  1891,  p.  27. 
Caridina  wycki  (Hicks.)  de  Man,  in:  Weber,  Zool.  Ergebn., etc.,  II,  1892,  p. 

386,  pi.  24,  fig.  29-29k. 
Caridina  ir^riti  (Hicks.)  de  Man,  Not.  Leyden  Mus.,  15, 1893,  p. 302,  pi.  8,  fig.  7. 
Caridina  wycki  (Hicks.)  Ortmann,  Jenaische  Denkschr.,  VIII,  1894,  p.  9. 

Oeographical  distribution:  From  ElasU  Africa  to  eastern  Australia. 
— East- Africa:  Dar-es-Salaam  (Ortmann);  Ceylon  (Ortmann); 
Celebes  (Hickson,  Thallwitz,  de  Man);  Saleyer  (de  Man);  Flores 
(de  Man)  ;  Timor  (de  Man);  Queensland  :  Burnett  (Ortmann). 
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16.  Caridina  nilotioa  (Ronx),  1833. 

Pelias  niloticus  Ronx,  Annal.  Sci.  Nat.,  t.  28, 1833,  p.  73,  pi.  7,  fig.  1. 
Caridina  longirostris  Milne-Edwards,  Hist.  Nat.  Crust.,  II,  1837,  p.  363. 
Caridina  lon^iroslris  Lacas,  Explor.  Alger.  Anim.  Artie,  1849,  p.  40,  pi.  4, 

fig.  1. 
Caridina  longirostris  Heller,  Sitzb.  Acad.  Wiss.,  Wien,  45,  1,  1862,  p.  412. 
Caridina  Umgirostris  de  Man,  in :  Weber,  Zool.  Ergebn.,  etc.,  II,  1892,  p.  396, 

pi.  24,  fig.  291,  29m,  29mni. 
Caridina  Umgirostris  Sharp,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1893,  p. 

ill. 

Oeographical  distribution:  Northern  Africa. — Nile  (Roux) ;  Algiers 
(Lucas,  Sharp);  River  Macta,  near  Oran  (Milne- Edwards). 

17.  Caridina  grandiroitrii  Stimpson,  1860. 

Stimpaon,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1860,  p.  28. 

Oeographical  distribiUion :  Loo-Choo  (Stimpson). 

18.  Caridina  graoiliroitrii  de  Man,  1892. 

De  Man,  in  Weber,  Zoolog.  Ergebn..  etc.,  II,  1892,  p.  399,  pi.  25,  fig.  31. 

Oeographical  distribution:  Sumatra,  Celebes,  Saleyer,  Flores  (De 
Man). 

19.  Caridina  linghaleniii  Ortmann,  1894. 

Ortmann,  Jenaische  Denkschr.,  VIII,  1894,  p.  9,  pi.  1,  fig.  2. 

Oeographical  distribution:  Ceylon  (Ortmann). 


^  It  is  doubtful,  whether  the  following  quotations  belong  to  this  species  or 
to  Car.  w^cki  : 

C.  ntlotica  Hilgendorf,  Mon.  Ber.  Akad.  Wiss.,  Berlin,  1878,  p.  828. — Mozam- 
bique, Tette. 

C  longirostris  Richters,  Beitr.  Meen!«f.  Maur.  Seych.  Decap.,  1880,  p.  162.— 
Seychelles. 

C.  nilotica  Pfeffer,  Jahrb.  Hamburg  Wiss.  Anstalt.,  VI,  1889,  p.  35.— Zanzibar. 


Stintpsnn,  Proceed.  Acad.  Nnt.  8ci..  Philadelphia,  1960,  p,  3(1, 

Geographical  dislribiilion:  Loo-Choo  (Stimpsonj. 

DoUBTt-fL   SPECIEB," 
Caridina  dBntionUta  cle  Hud,  Paan.  Japun.  Croat.,  E>ec.  6,  IMil,  p.  1S6.  pi.  4B, 

fig.  S.— Jnpan. 
Caridiati  lenooitiot*  Stiiurson.  Proceed.  Acad.  Nat.  8ci.,  Philadelphia,  isao,  p. 

Caridina  lectata  SHmpeDD,  ibid.,  p.  'J9. — Hongkoiig, 
Csiidina  ao\imiiuita  StitiipBuu.  ibid.,  p.  30. — Banin  Isl. 


Caridina  ourviioitiia  Heller,  lSfi2, 

Hellpr,  Vcrhatidl.  Zool.  Bot.  OKSellaeh..  Wicti,  12. 1802.  p.  535. 

Heller,  Croct.  NoTaro,  ISeS.  p.  106. 

Mien,  C^twl.  L^niBt.  New  Zealand,  18T6,  p.  78. 

Geographical  dutribution:  Auckland  (Hellei). 

Tliis  Bpeciea  ia  provided  with  an  supraorbital   and   an  aotenaal 

spiue,  the  spiue  at  the  base  of  the  antennulie  b  lunger  than  the  firat 
joint. 

It  may  belong  to  the  genua  Xipkocarii  and  may  be  identical  with  a 

species  of  Xiplwctirh  from  the  River  Avon,  near  Ohrist  f'hurrli.  pre- 
sent, ill  the  Museum  of  Strtisslmrf^.  rufurtiitiately  T  cniniol  [jrivt  u 
descrijitioN  of  these  specimens  and  a  comparison  with  Heller's  sjiecies. 

ATYOIDA  Bandall.  1S39, 
Ifciiiiiiill.  .r„iin,.  A.-ad.  Nal.  »<>i.,  I'lilladL.lphiB.  VIH.  I83(i,  [i.  140, 

TIlis  genus"  liaii,  up  to  the  present  time,  beeu  very  duulitlul. 
Exariiiiiing  s[>ceiiiiens  of  Alyoiihi  bixnli'ata  from  Oaliii,  Saudwicli,  in 
the  Museum  of  the  Aeudemy  of  Natural  Sciences  of  I'hiliideljihia 
(No.  l(i'2),  I  find  that  tlie  hands  of  tJie  two  anterior  pairs  of  legs 
are  wholly  diilerent  from  the  typical  Afi/a,  in  the  same  maimer  as 
Matured  by  F.  Midler  in  Atyoiihi  j^timirhn  (.1.  c, ,  figs.  3  and  4).     In 

,;,,,,  /,,„  ,   ,.-,.,   .,-,.,„,  ij;,(p.  i>r„ci.>..ii,  7..«.\.  So.-.  I.uii<li>u,  isfill,  p.  4int.  pi,  W. 
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Atyaida  the  hands  are  formed  like  those  of  Caridina:  the  dactylus 
(movable  finger)  is  inserted  on  the  upper  margin  of  the  propodus, 
being  shorter  than  the  latter  and  forming  a  chela,  as  usual  in  the 
Decapoda,  consisting  of  a  palmar  portion  and  two  fingers.  In  Atyay 
on  the  contrary,  the  dactyl  us  articulates  with  the  propodus  on  the 
posterior  end  of  the  latter,  both  joints  being  exactly  alike  and  form- 
ing a  hand  of  a  very  peculiar  shape  among  the  Decapoda,  the 
palmar  portion  being  wholly  reduced,  and  the  hand  consisting  only 
of  two  fingers  about  -alike  in  size,  and  connected  with  each  other  at 
the  poeterior  ends.  The  carpal  joint  of  the  chelipeds  in  Atyaidd  is 
longer  than  in  Atya,  especially  on  the  second  pair  of  legs. 

a,.  Roetrum  dentate  below.  Carpal  joint  of  the  first  pair  of  perelo- 
poda  longer  than  broad A,  potimirim, 

0,.  Roetrum  not  dentate  below.  Carpal  joint  of  the  first  pair  of 
pereiopoda  not  longer  than  broad A,  bisulcata  (many). 

1.  Atyoida  potimirim  F.  Muller,  1881. 

F.  Mailer,  Kosmoe  (Krause),  IX,  1881,  p.  117  ff,  figs.  1-20. 

Geographical  distribution :  Brazil:  Itajahy  (F.  Muller). 

2.  Atyoida  biiuloate  Bandall,  1839. 

Atyaida  bisulcata  Bandall,  Joum.  Acad.  Nat.  Sci.,  Philadelphia,  VIII,  1839, 

p.  140,  pi.  5,  fig.  5. 
Atyoida  bisulcata  Dana,  U.  8.  Expl.  Exp.  Crust.,  1852,  p.  540,  pi.  34,fig.  1. 
Atyaida  6/JM/ra/a  Stimpson,  Proceed.  A(»d.  Nat.  Sci.,  Philadelphia,  1860,  p.  28. 
Atyoida  tahitensis  Stimpson.  ibid. 
Atyoida  bisulcata  and  tahitensis  A.  Milne-Edwards,  Annal.  Soc.  Entomol., 

Fiance  (4),  IV.  1864,  pp.  151  and  152. 
Atya  bisulcata  (Band.),  Bate,  Challenger  Macrur.,  1888,  p.  700,  pi.  120. 
Atya  bisulcata  (Band.),  Sharp,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1893, 

p.  111. 

Geographical  distribution:  Hawaiian   Isl.  (Randall,    Stimpson): 
Oahu  (Dana,  Sharp) ;  Tahiti  (Stimpson). 

ATTA  Leach,  1817. 

Atys  Leach,  Trans.  Linn.  Soc.  London,  XI,  1815,  p.  345  (nomen  prsBOCCupa- 

tam). 
Atya  Leach,  Zoolog.  Miscell.,  Ill,  1817,  p.  29. 

a,.  Rostrum  shorter  than  the  autennular  peduncle,  without  teeth  on 

the  upper  margin [Subgenus  ^<ya]. 

6i.  Rostrum  without  lateral  keels  and  without  lateral  teeth 
near  the  base. 
Cp  Rostrum  longer  than  the  first  joint  of  the  antennulse, 
horizontally  projecting  or  sometimes  bent  upward. 

A,  moluccensis  (6). 

c,.  Rostrum  as  long  as  or  shorter  than  the  first  joint  of 
the  antennulre,  bent  downward.    A.  spinipea^^  (12). 

**  A.  spinipes  might  be  regarded  as  a  variety  of  A.  moluccensis. 
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k,.  Roatruiii  with  lateral  keela  cDdiug  b3-  anglea  or  abort  spina;  ■ 
(ju  each  Bide  or  the  base  of  roatrum. 
c,.  Carapace  not  tuculpluredwltb  keele,  butofteii  puuctftte. 
Third   pair  of  legs  (iu  the  adult)  without  a 
epiue  OQ  the  iuferiur  margin, 
d,.  RoBtruiu  very  abort.     Lateral  keels  ouding  in 
front  in  angleH,  not  in  spines. 

A.   bTEi'iroiitria   {'A). 

dr  Roatnizu  longer.     Lateral  keels  ending  In  ftont 
in  Hpiniforni  angles. 
«,.  MeruB  of  the  lirst  two  pairs  of  perelopoda 

/,.  Rostrum  straight. 

fA.  margariiaoea  (3). 

/,.  Roatrum  bent  downward. 

.   .   .   fA.  rolntsta. 

e,.  MeruB  of  tbc'  flrst  two  pairs  of  jiereiopoda 

not  hairy  (?) A.  »cabra{S). 

ft,.  Carapaoe  strongly  sculptured    in    front  with  keels. 

Third  pair  of  legs  on  the  inferior  margin  with  a 

spine  In  adult  specimens.'^ .    .   .  A.  gabonensin  (1). 

u,.  Roetrum  aa  long  an  the  auteonal  scale,  up|)er  margin  with  six  to 

eight  spines.    Anterior  part  of  carapace  with  numerous  spines 

and  spiny  carlnatlonB [Subgenus:  £^>a^ci  Smith] 

A,  [JSva^a]  crowa. 

1.  AtrEt  roolnooendt  dc  Hann,  liMfl. 

A.  Molua.rnsis  di-  HHiiii,  Faun.  .lajKiii.  (Tusi..  IVc,  li,  l.'UK.  j.,  imi, 

,-1.  aimalii  A.  Milni-Eilwiircis.  Annul.  Six;.  EuWiiiol.,  Fr.iiiir  11).  IV.  LsiU,  p. 

l-t-l,  pi.  3,  Hk.  3. 
A.  armata  v,  Mnrti^iia.  Ar.'li.  f.  Nature..  M.  I,  imis,  p,  4T.  pi.  1,  fii;.  U. 
.■(.  Hi.-lii,;fiisis  rl.  H..  Miers,  .4iinal.  Maua/.  Nat.  lliM.  (5).  V.  l»su.  p.  .K->.  pi. 

IS.  Sg.  3,  i. 
.-J.  jr"i/ar''Or(inaiiQ,  Z.mlog.  Jalirb..  V.  1N(K),  p. -IrtT.  pi.  3a,  fU.  II. 
A.  drulii-oilris  Thnllwitz,  Abliaixll.  Mhh..  Im-silcii.  3.  imil.  p.  30,  He-  ~- 
A.  moiiiteensii  d.  H.,  di-  Man,  in  Wi'Sor.  Zcm.Ii.k-  Krj!i>lin.  Kris.  Niecitrl.  ("Nl- 

Indieu.  II,  IWe,  i..  357,  pi.  31.  Hk-  *)- 
.1,  ni,./mr,'>isis,i.  U..  llrtmaiin,  J>;naiMl,..  l>i-T,ks,l,r,,Vlll.  ISm.  (.,  10. 

i!,„',miihie;t  ilUribRtion  :  Frosli-water  of  [he  Iiidiiiii  Archiitolago. 
— 8ii(iiatra  (de  Man,  Ortmanii};  JaviUA.  Milne- Mwards,"  Miers, 
dc  Jlaiii;  Batjftii  (Miersj;  Bali   (Mior;;);  Celebes  (Miers,  de  Mnn. 


1  TLc 


ti  till-  Xtv 
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Thallwitz);  Saleyer  (de  Man);  Ceram  (v.  Martens);  Timor  (de 
Man);  Floree  (deMan);  Amboina  (Ortmann) ;  Philippine  Islands : 
Samar  (v.  Martens). 

8.  Atya  spinipei  Newport,  1847. 

A.  spinipes  Newport,  Annul.  Magaz.  Nat.  Hist.,  XIX,  1847,  p.  159. 

A.  pilipes  Newport,  ibid.,  p.  160. 

A.  spinipes  and  pilipes  Newp.,  A.  Milne-Edwards,   Annal.  Soc.   Entomol., 

France  (4),  IV,  1864,  pp.  149,  160. 
A.  pilipes  Newp.,  Miers,  Catal.  Crust.,  New  Zealand,  1876,  p.  79. 
A.  spinipes  and  pilipes  Newp.,  Miers,  Annal.  Magaz.  Nat.  Hist.  (5),  V,  1880,  p. 

282,  pi.  15,  figs.  5,  6. 
A.  pilipes  Newp.,  Ortmann,  Zoolog.  Jahrb.,  V,  1890,  p.  466,  pi.  36,  fig.  8. 

Geographical  distribution :  This  species  represents  the  A.  violuo 
cenMs  in  the  fresh-water  of  the  Pacific  Islands. — Philippine  Islands 
(Newport);  Caroline  Isl.  (Ortmann);  Fiji  Isl.  (Ortmann);  Samoa 
Islands  (Newport,  Miers,  Ortmann)." 

8.  Atya  breviroitrii  de  Man,  1892. 

De  Man,  in:  Weber,  Zoolog.  Ergebn.,  etc.,  II,  1892,  p.  360,  pi.  21,  fig.  21. 
Ortmann,  Jenaischc  Denkschr.,  VIII,  1894,  p.  10. 

Geographical  distribution:  Flores  (De  Man);  Timor  (De  Man); 

Amboina  (Ortmann). 

1 4.  Atya  margaritaoea  A.  Milne-Edwards,  1864. 

A.  Milne-Edwards,  Annal.  Soc.  Entomol.,  France  (4),  IV,  1864,  p.  148,  pi.  3, 

fig.  2. 
Ortmann,  Zoolog.  Jahrb.,  V,  1890,  p.  465,  pi.  36,  fig.  7. 

Geographical  distribution:   New  Caledonia  (A.  Milne- Edwards). 

1  6.  Atya  robusta  A.  Milne-Edwards,  1864. 
A.  Milne-Edwards,  ibid.,  1864,  p.  148,  pi.  3,  fig.  1. 

Geographical  distribution:  New  Caledonia  (A.  Milne- Edwards). 

6.  Atya  soabra  Leach,  1816. 

Atys  scaber  Leach,  Trans.  Linn.  Soc.  London,  XI,  1815,  p.  345. 

Atya  scabra  I>each,  Zoolog.  Misccll.,  Ill,  1817,  p.  29,  pi.  131. 

Atya  scabra  Desmarcst,  Consider.  Gcner.  Cmst.,  1825,  p.  217. 

A.  mexicana  Wiegmann.  Arch.  f.  Naturg.,  II,  1,  1836,  p.  145. 

A,  scabra  Lch.,  Milne-Ed wanls.  Hist.  Natur.  Crust.,  II,  1837,  p.  942,  pi.  24, 
figs.  15-19,  and  Atlas,  Cuvier's  Kegn.  anim.,  pi.  51,  fig.  4. 

A.  sulcatipes Newport,  Annal.  Magaz.  Nat.  Hist.,  XIX,  1847,  p.  159,  pi.  8,  fig.  1. 

A,  occidentalis  Newport,  ibid. 

A.  scabra  Lch.,  Stimpson,  Boston  Joum.  Nat.  Hist.,  VI,  1857,  p.  498. 

i4.  scabra^  sulcatipes,  vluCl  occidentalis  A.  Milne-Edwards,  Annal.  Soc.,  En- 
tomol., France  (4),  IV,  18ft4,  pp.  146,  147. 

A.  fivalis  and  lenella  Smith,  2  and  3  Rep.  Peabody  Atrad.  Sci.,  1871.  p.  94. 

A.  scabra  and  occidentalis  v.  Martens.  Arch.  f.  Xaturg.,  38,  1, 1872,  p.  135. 

A.  punctata  Kinsley,  Procei^d.  Acad.  Nat.  Sci.,  Philadelphia,  1878,  p.  91. 

A,  occidentalis  Newp.,  Kingsley,  ibid.,  p.  92. 

A.  sulcatipes  Newp.,  Bate,  Challenger  Macrur.,  1888,  p.  694.  pi.  118,  119,  fig.  1. 

A.  occidentalis  Newp.,  Pocook,  Annal.  Mag.  N.  H.  (6),  III,  1889,  p.  11,  pi.  2, 
^    fig.  3. 

A,  scabra  Lch.,  Sharp,  Proceed.  Acad.  Nat.  Sci.,  Philadelphia,  1898,  p.  111. 


"  The  locality,  '*  New  Zealand,"  given  by  Newport  is  an  error. 
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Qeo'jraphicol  distribution:  Fresh-water  of  the  W^t  Indies  and 
the  Cape  Verde  Inlands.  —  Mexico  (Wiegniaau,  Milne-Edwards,  v. 
Martena,  Stimpsou,  Sharp) ;  Nicaragua  (Smith ) ;  Cuba  ( v.  Mart«nsJ ; 
Hayti  (Kinggley) ;  Jamaica  (Newport);  Dominica  (Pocock);  Mar- 
tini(|ue  (Sharp);  Tobago  fMua.  Strasahurg'"). — Cape  Verde  Islands: 
San  Niciilao  (Newport);  San  Jago  (Bat«). 


Eualya  HatplUis  Kfllbel.  3i(«.  Bor.  KeaA.  Wis6.  Wien.  vol.  nO,  1,  IHU,  p.  317, 

pi.  2.  flg.  8,  pi.  3. 
Ayla  sculplala  Ortmann,  Zoolog.  Jahrb,,  V,  1WK>.  p.  46fi. 

Giiotp-aphiml  dMribiition :  Gaboon  (GielMl);  Orinoco  (Kolbel). 

B.  Atya  (Evatys)  oraiia  Smith.  1871. 
Smith,  2  and  S  K*p.  Pealwidr  At^d.  Sci..  1871,  p.  05. 
Kfilbri,  SitKb.  Aesil.  Wlsa.,  Wieu.  vol.  eu,  1,  1BS4,  p.  SIS,  foot-now. 

GeographiccU  di^ribution:  Nicaragua  (Smith);  Mexico:  Preeidio 
(Kolbel). 

Doubtful  Species. 

Atfft  poeji  Gllirin,  Cnist.  in  Bfttnea  de  U  Sugra,  Hist,  de  I'llc  de  L'ubu,  IMST, 
p.  48.  {d.  2.  fig,  7.— Cnba. 

Oarldina  mexiMiui  Sauanin.  Mem.  Soo.  Phy».  Hitt.  Nat.  Geneve.  14,  S,  isss,  p. 

4(13,  pi.  4,  flg.  20.— Uuxieo. 
Atyoida  glubra  Kiiiaslvy,   Pro-.^i'd.  Arnd.  N'at.  Sri,.  Pliilndelpliia,  1«7«.  p,  33  — 


Atys  «err«t«  llit,.. 
TIK.S.-   S,Kvi..> 


r   ^[;l< 


■'<-T<h- 


.  il,e  yom.g  "f  --I.  m.lm,  o 


( '<i,i.*iih  r^it'iini.'^  Cdiuxrii'mij  thi  ;ifii'jrupliirid  diilrib'ition  of  the 
Ahjul'.i. 

Some  s|ifrics  nf  .4ff/i.?^r  were  formerly  considered  to  be  marine 
liiiuils;   lli,Te  is  now  ou  doiilil   tluit  tlii-  family  coiitiiins  ouly  fre>li- 

■oii|i-  .if  I).T;i]KMlii   livlii;;  in  rri.-i|i-Hiitfr,  liiiviii;:  immigrated  ul  an 
,   \\\li,r"  ii«  f.mid  in  :l  Irw  ose^  in  hriickisL  waters  of  Suniutra 
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and  Celebes."^  I  believe,  that  this  occurrence  may  be  considered  as 
a  re-adaptation  of  these  two  species,  as  they  are  found  also  in  fresh- 
water. Since  the  genus  Caridina  is  not  a  primitive  one,  while  the 
genera  of  the  Xiphocarince  are  so,  and  live  exclusively  in  fresh- 
water, it  is  very  probable,  that  the  fresh-water  habit  of  the  family 
roust  be  regarded  as  the  original  manner  of  living.  I  believe,  there- 
fore, that  the  Atyida,  even  of  the  Indian  Archipelago,  are  not  im- 
migrants from  the  sea,  as  stated  by  Weber  (1.  c. ,  p.  543),  but  "true 
localized  fresh- water  animals,  forming  an  old  element  of  the  fresh- 
water fauna."" 

The  main  differences  of  the  Atyid(E  and  their  supposed  ancestors, 
the  Acanthephyridie,  are  morphological  as  well  as  biological,  the 
AcanihephyridcR  being  true  marine,  and  essentially  abyssal  animals. 
To  all  appearance  the  morphological  differences  are  causally  connected 
with  the  change  of  habits.  The  peculiar  pencil  of  hairs  at  the  distal 
extremities  of  the  fingers  is  adapted  for  securing  the  special  food 
required,  as  described  by  F.  Miiller  in  Atyoida  potimirvn,^  No 
doubt  the  other  species  of  Atyidw  feed  in  the  same  manner.  I  cannot 
say  whether  the  absence  of  the  synaphipod  of  the  mandible  is  due  to 
the  same  cause,  since  the  function  of  the  synaphipod  is  unknown,  but 
it  may  be  in  connection  with  it  On  the  other  hand  the  habits  of 
the  AcanthephyridcR  are  wholly  unknown,  so  that  we  cannot  compare 
this  family  with  the  Atyldw,  but  it  is  very  probable  that  the  mor- 
phological differences  of  the  Acafithephyridce  correspond  to  differences 
in  the  habits,  especially  in  securing  food. 

We  can  state,  briefly,  that  the  Atyidce  are  closely  allied  to  the 
most  primitive  Eucyphidea,  forming  a  peculiar  branch  of  develop- 
ment very  early  separated  from  the  main  stem,  now  represented  by 
the  Acanthephyridce.  Their  several  characters  are  connected  with  a 
change  of  habit,  and  wnth  the  immigration  to  fresh-waters. 

The  geographical  range  of  the  Atyidce  embraces  the  whole  of  the 
circum tropical  parts  of  the  world,  members  of  the  family  being  re- 
corded from  all  the  localities  explored  within  these  limits.  Only  in 
two  localities  does  the  range  exceed  the  true  tropics :  in  Japan,  where 
it  extends  as  far  north  as  Tokio,  and  in  the  Mediterranean  province. 


^  See  de  Man,  ibid.,  pp.  387,  399,  400. 

"  Weber,  1.  c,  p.  533:    "eclite  regionale  und    locale  Siisswa&sertiere,  die 
einen  alten  Bestand  der  Susswasser  Fauna  bilden." 
«  Kosmos,  IX,  1881,  p.  117  ff. 
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where  it  Gsteada  northward  to  eoutheru  France  and  Bouthem  Austria. 
This  nearly  exclusive  distribution  within  the  tropics,  at  least  in  the 
warmer  climates,  shows  that  the  Camily  was  probahly  also  in  former 
times  an  inhahitatit  of  the  warmer  parts  of  the  world,  and  the  jxwsi- 
bility  is  granted  that  the  immigration  into  fresh-water  took  place  at 
a  lime  when  climatic  Eones  were  not  at  all  differentiated,  a  tropical 
climate  prevailing  everywhere.  If  this  immigration  took  place  in 
a  later  time,  the  poles  having  undergone  a  cooling,  one  could  not 
understand  the  presence  of  the  family  in  all  parts  of  the  tropics.  &s 
well  as  the  occurrence  of  some  genera  { Xiplioi-arit,  Caridma,  Aii/a) 
on  both  of  the  present  great  continents,  the  eastern  and  western. 

After  the  cooling  of  the  nortliern  and  southern  circnni polar  regiona" 
the  range  of  the  laniily  was  divided  into  two  parts:  an  eastern  com- 
prioing  the  tropical  Africa,  Asia,  Australia,  and  the  Pacific  islHuds. 
and  a  western  comprising  tropical  America."  The  moi't  primitive 
genera  of  the  family  were  restricted  in  range  by  the  concurrence  of 
the  more  cstremety  developed  ones,  and  the  latter  pre^rved  a  more 
ci  re  urn  tropical  distribution. 

It  is  very  interesting  to  examine  the  geographical  range  of  the 
genera  and  species  from  the  point  of  view  here  given. 

The  most  primitive  genus,  Xiphomrin,  shows  a  distribution   the 
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Adenaie,  and  firom  Queensland.*^  The  closely  allied  genus  Troglo- 
earis,  the  only  species  of  which  might  be  regarded  as  a  fourth  form 
of  XiphocariSf  lives  in  the  subterranean  waters  of  Carniola,  a  per- 
fectly isolated  locality  in  no  way  connected  with  the  others  named. 
The  third  primitive  genus,  Atydephyray  is  found  near  the  locality  of 
Trogloearis  on  the  northern  borders  of  the  Mediterranean  Sea.  It 
is  somewhat  less  primitive.  The  scattered  localities  at  which  are 
found  the  species  of  these  three  genera  forming  the  subfamily  Xipho- 
eariruB  are  no  doubt  the  remains  of  a  more  universal  distribution  in 
former  times:  the  species  now  living  show  the  character  of  true 
survivals. 

In  the  subfamily  AtyiruB,  the  genus  Atyoidn  shows  a  survival 
character  similar  to  that  of  the  Xiphocarime ;  being  recorded  from 
the  Sandwich  Islands,  Tahiti,  and  southern  Brazil.  But  this  genus 
must  be  the  subject  of  farther  study. 

The  genus  Caridina  appears  to  be  nearly  a  circumtropical  one. 
Its  range  is  divided  into  two  very  unequal  parts :  the  one  comprising 
the  West  Indies  and  containing  only  one  species,  the  other  compris- 
ing a  continuous  area  of  the  old  world  and  containing  at  least  nine- 
teen other  species.  This  area  extends  from  South  Africa  along  the 
east  coast  to  the  southern  borders  of  the  Mediterranean  Sea  and 
to  Persia,  crossing  the  islands  of  the  Indian  Ocean  and  Indo- Ma- 
laysia to  Japan  and  Australia.^  Species  of  this  genus  have  not  yet 
been  found  in  West  Africa,  in  southern  Asia  (except  Ceylon  and 
Siam),  and  in  the  Pacific  islands,  but  it  may  be  that  some  species 
will  be  discovered  later  in  these  countries. 

This  distribution  of  the  genus  can  only  be  understood  by  suppos- 
ing that  it  was  present  before  a  separation  of  the  eastern  and  western 
parts  of  the  tropics  took  place,  and  that  the  extended  range  of  former 
times  is  now  restricted  to  the  tropical  parts  of  the  continents  border- 
ing the  Indian  Ocean  and  to  its  islands,  and  to  the  islands  of  eastern 
Asia  from  Japan  to  Australia.  The  occurrence  of  one  species  in  the 
Nile  and  in  the  rivers  of  Algiers  is  due,  I  believe,  to  a  more  recent 
immigration  from  the  central  and  eastern  parts  of  Africa,  not  unlike 
the  occurrence  oi  Palcemon  Jiitolkua" 


**  It  may  be  that  this  species  will  be  found  on  other  islands  between  Asia 
and  Australia,  bat  it  is  very  remarkable  that  the  large  collections  of  fresh- 
water Cnistacea  made  by  M.  Weber  in  the  Indian  Archipelago,  and  desi'ribed  by 
de  Man,  do  not  contain  this  species. 

*  A  poorly  described  species  is  recorded  from  the  CJape  Verde  Islands. 

"  See  Ortmann,  Zoolog.  Jahrb.,  V,  1891,  p.  745. 
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It  ia  very  probable  tbat  farther  inveatigal.ioDB  will  prove  that  the 
range  of  Cartdina  is  a  somewhat  different  one,  since  fresh-water 
Crustacea  of  Bmnller  size  Rre  mostly  neglected  by  collectors,  and  the 
fauna  of  the  freah-walers  of  most  tropical  conotries  are  very  little 
known.  Accordingly,  the  view  given  above  on  the  geographical 
distribution  of  Caridina  may,  perhaps,  have  to  be  changed  later. 

The  distribution  of  the  most  extreme  genus  of  the  family,  Atya^ 
ia  somewhat  similar  to  that  of  Caridina.  It  is  found,  like  the  latter, 
iu  the  West  Indies  and  Id  do- Ma  lay  si  a,  but  there  are  some  modttioa- 
tious.  One  species  is  known  from  West  Africa,  which  is  ideiitical 
with  another  described  from  the  Orinoco,  and  there  is  recorded  one 
species  from  the  Cape  Verde  Island,  identical  with  the  common  West 
Indian  form.  The  presence  of  identical  fresh-water  species,  l»th 
in  the  West  Indies  and  in  West  Africa,  is  a  very  remarkable  fiwt, 
but  not  an  isolated  one  among  the  Decapoda.  We  know  another 
group  of  fi-esh-water  Crustacea  which  shows  the  same  peculiarity. 
Of  the  genua  Paln-mon  there  are  three  species  described  from  West 
Africa,  two  of  which,  Pal.  jamaieensi^  t=vollenluiveni}  and  Pal. 
iilfrrsi,  are  likewise  present  In  the  West  Indies,  and  one.  Pal.  macro- 
brachion,  is  closely  allied  to  a  West  Indian  species,  PcU.  aeanthtiru^.'' 
In  Atija  the  identity  of  species  of  both   continents  bordering  the 


Atlai 
lat 


due. 


<!0L 


Pah, 
iiiLrrated  to  1 


.the 
'  fi-esl,. 


,   1   Ilnnk,  tliis  fact   imlJL': 


The  other  raii< 
acific  from  Sum 


(hit 

e  conlriirv,  the 

immi^ 

f  .!'.'/. 

,  lo„k  pli™  n 

ir.p-  t 

il  im- 

ler  fonneetion 

if  Af 

exici 

ds  over  111,,  isia 

idsof 

1uiid<^ 

None  is  rcci) 

ded  f 

e   In< 

iiu  Ocenu,  or  1 

rou.   F 

1894.]  NATURAIi  SCIENCES  OF    PHILADELPHIA.  415 

Decapod  reBtricted  to  New  Caledonia.  Our  present  knowledge  of 
the  fresh- water  fauna  of  the  Pacific  islands  leaves  it  very  improbable 
that  New  Caledonia  has  an  isolated  fi&una,  difTering  from  that  of  the 
other  islands.  It  is  probable,  on  the  contrary,  that  species  found  in 
New  Caledonia  will  be  found  also  In  other  islands,  but  since  A. 
Milne- Edwards,  in  1864,  described  these  two  species,  they  have  never 
been  recorded  from  any  place  in  the  Pacific.  It  may  be  added  that 
the  differences  of  these  species  from  the  West  Indian,  A,  acabra,  given 
by  A.  Milne-Edwards,  are  scarcely  at  all  present  I  am,  therefore, 
induced  to  suppose  that  both  are  erroneously  recorded  from  New 
Caledonia,  the  true  locality  being  the  West  Indies,  and  that  they  are 
identical  with  A.  icabrcu 

If  these  considerations  are  correct,  the  genus  Atya  can  be  divided 
into  two  groups:  the  one  containing  the  species  bearing  on  each  side 
of  the  rostrum  at  the  base  a  spiniform  angle,  the  other  containing 
the  species  without  a  spiniform  angle.  To  the  first  belong  the  species 
A.  scabra,  gabanemis,  and  crasio,  their  range  extending  over  tropical 
America  and  West  Africa;  to  the  second  belong  A.  moluccensisy 
ftpinipes,  and  brevirostriSf  the  range  of  which  comprises  the  Indo- 
Malaysian  and  Pacific  islands.  The  last  named  species,  brevlrostris, 
forms  a  transition  from  the  second  group  to  the  first.  Then  the 
range  of  the  genus  Atya  would  be  divided  into  two  parts,  each  con- 
taining a  separate  group  of  the  genus,  and  this  peculiarity  could  be 
explained  by  supposing  that  these  two  groups  may  be  developed 
separately  from  each  other  after  the  separation  of  the  former  con- 
necting range  of  the  genus.  This  conjecture  agrees  with  the  fact, 
that  Atya  \b  the  most  extreme  genus  of  Atyidie,  and  with  its  supposed 
recent  age. 

We  know  that  some  fresh-water  animals  are  rapidly  distributed 
over  great  distances,  either  in  the  adult  or  in  the  larval  state,  but  in 
the  Atyidcd  we  know  nothing  of  the  means  of  distribution. 

Comparing  the  other  Crustacean  Decapoda  we  may  say,  that  the 
Atyidat  have  not  l)een  transported  to  great  distances.  Nor  is  it 
probable  that  the  eggs  can  endure  a  long  time  without  water,  or 
that  the  htrvse  or  the  adult  animals  can  leave  the  water  for  any 
length  of  time.  Transportation  of  the  species  of  Aiyida\  in  either 
the  active  or  passive  state,  from  one  fresh-water  system  to  another 
over  the  land  or  through  the  air,  cannot  be  supposed,  at  least  over 
great  distances.     Neither  can  the  Atyida-  live  in  the  sea,  so  that  the 
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most  iniporUint  topographieal  barriert  to  distribution  wouid  be 
widely  extending  oceans  and  large  tracla  of  land  without  freeh- 
waler.  The  Pacific  Ocean  forms  a  barrier  of  the  first  kind,  while 
tbp  sewjnd  may  be  partly  coanected  with  tiie  climatic  conditions  of 
the  warmer  parts  of  the  world.  Smaller  area^  of  sea  and  land, 
however,  may  be  crossed  by  some  fonnfl,  as  is  shown  especially  in  the 
distribatioii  of  some  species  of  Cari'tlnn  and  Atya".  The  means  of 
distribution  are  certainly  very  limited,  and  therefore  a  great  numbeir 
of  species  are  confiued  to  very  narrow  diatricta. 

Lai^tly,  the  ancient  character  of  the  family  induces  me  to  suppoae 
thill  there  are  also  bionomic  barriers,  the  Atyida  not  being  able  to 
iriiniigrate  to  localities  occupied  by  other  fresh-water  animals  better 
etjuipped  for  the  struggle  for  existance. 

I  regret  very  much  that  exact  observations  on  the  habits  of  the 
species  of  Alyidaa.  on  the  biology  and  biononiy,  are  wholly  absent. 
It  is  very  probable  that  the  different  genera  and  species  oa  farther 
examination  will  show  some  differences,  especially  that  the  best  de- 
veloped are  more  resistant  to  external  influences. 

The  conditions  of  geographical  distribution  of  the  Alyidte  are  as 
IbllowB : — 

1.  The  .4f,W''(Ecan[ioteadurecooler  climates.  {CUmatu:  barrien,') 

2.  Thev  nre  (rue  fre^h-wnter  animals.  (Oceans  and  tracts  of  Iniirl 
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November  6. 
The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Forty-one  persons  present. 

A  paper  entitled  "The  Batrachia  and  Reptilia  of  the  University 
of  Pennsylvania  West  Indian  Exploration  of  1891,"  by  Edw.  D. 
Ck>pe,  was  presented  for  publication. 


November  13. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Thirty-nine  persons  present 

Papers  under  the  following  titles  were  presented  for  publication : — 
"The  Structure  and  Relationships  of  Ancodus,"  by  W.  B.  Scott 
**A  Supplementary  Note   to  Mr.    Johnson's    List  of  Jamaica 
Diptera,"  by  T.  D.  A.  Cockerell. 


November  20. 
The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Ninety-five  persons  present 

The  deaths  of  the  following  members  were  announced : — 

Robert  R  Peterson,  Archibald  Mclntyre,  Samuel  Jeanes  and 
Joseph  Jeanes. 

A  paper  entitled  "A  New  Jumping  Mouse  from  the  Pacific 
Slope,"  by  Samuel  N.  Rhoads,  was  presented  for  publication. 

Dr.  John  Macfarlane  read  a  communication  on  the  Movements 
of  Plants  under  Plates  of  Colored  Glass.     (No  abstract.) 


November  27. 

The  President,  General  Isaac  J.- Wistar,  in  the  Chair. 

Fifty-eight  persons  present 

Papers  under  the  following  titles  were  presented  for  publication: — 

"The  Osteology  of  Hya?nodon,"  by  William  B.  Scott 

"A  New  Insectivore  from  the  White  River  Beds,"  by  William  B. 

Soott 

28 
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"-Some  New  Bees  of  the  Genus  Perdita."  by  T.  D,  A.  Gockerell. 
" Ptenxlriliia,  a  Remarkable  Discodrilid,"  hy  J.  Percy  Moore. 

The  Publication  Ckimniittee  reported  iii  favor  of  publUbing  a 
pajwr  entitled  "The  Structure  and  KelatioDshipe  of  Ancodus,"  by 
William  B.  Scott,  iu  the  Journal  of  the  Academy. 

William  L.  Whitaker  and  J.  Carroll  McCaffrey  were  elected 
members. 

The  following  were  ordered  to  be  printed: — 


i 
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A  SUPPLSKEirTABT  NOTE   TO   KK.    JOHNSOH^S    LIST    OF   JAKAICAH 

DIPTEBA. 

BY   T.    D.    A.    COCKERELL. 

I  was  very  much  pleased  to  receive  from  Mr.  Johnson  his  list 
of  Jamaican  Diptera,  which  will  form  a  good  foundation  for  a  better 
knowledge  of  the  subject.  The  purpose  of  this  supplementary  note 
is  to  point  out  a  few  omissions;  and  also  to  add  a  few  species  which 
were  determined  for  me  at  the  U.  S.  National  Museum. 

CECIDOMYIDJB. 

Diploiii  coooidamm  Ckll.,  Entom.,  1892,  p.  181.    Kingston. 

CHIBONOMIDJB. 

(Eoaota  Aireni  Poey,  Twns.,  Jn.  Inst.  Jamaica,  I,  p.  381. 

PSYCHODIDJB. 

Piyohoda  sp. 

Will  be  elsewhere  discussed  by  Dr.  Williston. 

TIPULIDJB. 

Limnobia  sp.  incert.,  Balaclava  (Ckll.),>in  U.  S.  N.  M. 

STBATIOMYIDJB. 

Csrphomyla  n.  sp.  (not  named).    Williston,  Canad.  Ent.,  1885,  p.  125. 
Paohygaiter  puloher  Lw.    Mandeville  (Ckll.),  in  U.  S.  N.  M. 

SYRPHIDJE. 

Fteroptila  sp.  (not  cincta).    Ckll.,  Jn.  Inst.  Jamaica,  I,  p.  74. 

See  also  a  forthcoming  paper  on  Syrphidse  by  Prof.  Townsend. 

MUSCIDJB. 
Kuioa  domeitioa  L.,  Ckll.,  Jn.  Inst.  Jamaica,  I,  p.  56.    Kingston. 

MICBOPEZIBJB. 

Ctlobate  faioiata  Fb.    New  locality,  Mandeville  (Ckll.),  in  U.  S.  N.  M. 
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TEYPETID^. 


Tr;petft  (Acrotoxa)  intpents  1 


Pbora  loalarii  Ln. 


PHOBID^. 

cvillelCkli.l.in  U.  3.  N.  M. 


HIPPOBOSCIDa!. 
TriohobisB  dugsiii  Twos.    Ckll..  Jn.  Inst.  Jamitiai,  I.  p.  tW. 

With  these,  the  known  Jamaican  Diptera  amount  (o  12d  species. 
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A  NEW  JUKPINO  KOUSE  FBOK  THE  PACIFIC  SLOPE. 

BY   SAMUEL   N.     RHOADS. 

Zapni  trinotatai  sp.  nov.  Type,  ad  $ ,  No.  360,  Coll.  of  S.  N.  Rhoads.  Lain 
Island  (month  of  Frazer  River),  British  Cohimbia,  May  31st,  1892.  Col. 
by  S.  N.  R. 

Description,  — Size  large,  equalling  Zapus  princeps  from  Colorado, 
but  with  a  shorter  foot.  Colors  above  as  in  princeps,  but  darker, 
the  yellowish- gray  suffusion  on  back  and  sides  of  that  species  being 
replaced  in  trinotatns  by  brownish-fulvous ;  the  cheeks,  ears,  upper 
head,  circumocular  region,  and  upper  surface  of  tail  much  blacker. 
The  upper  surface  of  wrist  is  black  with  fulvous  anterior  edging 
reaching  to  foot  Lateral  stripe  separating  upper  and  lower  body 
colors,  dark  fulvous,  narrow,  and  reaching  from  hams  to  and  around 
front  of  fore  legs,  and  nearly  meeting  across  throat.  The  throat, 
chin,  belly,  vent,  and  lower  (inner)  surfaces  of  legs  are  a  clear  soft 
white.  In  the  center  of  lower  throat  and  on  each  side  of  the  sternum 
is  a  well-defined  spot  of  fulvous  about  8  mm.  long  and  3  mm.  wide, 
the  pectoral  spots  being  the  larger  and  more  strongly  colored.  The 
fulvous  of  these  spots  does  not  reach  base  of  hairs,  their  roots  being 
white,  as  in  the  hairs  of  the  fulvous  lateral  stripe. 

Skull  differing  from  any  described  form  in  its  great  relative  width 
and  depth,  to  length,  the  zygomse  being  more  flaring,  the  parietals 
more  convex,  the  incisive  foramina  larger  and  broader  posteriorly, 
the  postpalatal  notch  more  acuminate  and  indenting  the  palatal 
bones  as  far  as  m.  2.  The  upper  premolar  is  larger  than  in  princeps 
or  hudsoidns,  its  crown  rising  to  the  grinding  plane  of  the  true 
molars  and  becoming  functional,  bearing  on  its  inner  and  posterior 
rim  a  crescentine  loop  partially  enclosing  a  central  cusp  whose  base 
lies  on  the  outer  anterior  angle  of  the  crown.  In  princeps,  its 
nearest  ally,  this  tooth  is  not  functional,  or  rarely  so,  its  apex  falling 
below  the  grinding  plane,  and,  as  in  hudsoninSt  consisting  of  a 
simple  peg- like  process  with  the  folding  being  more  or  less  obsolete. 
The  lower  molars  of  trinotatns  are  relatively  larger  than  in  princeps 
or  hudsoniuSy  the  posterior  loop  of  m.  1  and  the  second  and  last  loops 
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of  ni.2  projoetiDg  exteriorly  beyond  the  outer  edges  of  their  inter- 
vening loups,  forming  &  verj'  irregular  outline  not  seen  in  the  latter 
apeciea.  In  trinotahm  the  inferior  m.'d  is  relatively  large,  one-and-e- 
half  times  as  long  as  wide  and  made  up  of  a  more  complicated  seriee 
of  loops  llian  io  the  same  tooth  of  its  allies.  The  coronoid  proce» 
is  much  lengthened,  wide  across  base,  hlunt  and  distinctly  notched 
at  tip.  The  angular  process  of  mandible  is  perforated  by  a  single 
minute  foramen;  in  the  other  forms  it  is  miiltiperforate  or  incised  by 
two,  conspicuous,  oblique  slits. 

Meaturemenit  of  T^pe  (in  millimeters). — Total  lengtli.  234;  tail 
vartebrae,  139;  hind  foot,  32.  (Topotype,  length,  235;  tail.  142; 
fix»t.  32.)  Skull— Total  length,  24;  basilar  length,  17.6;  zygomatic 
width,  13;  nasal  length,  9.8;  interorbital  constriction,  4.8;  height 
of  cranium,  9.8;  length  of  mandible,  12.5;  width  of  mandible,  6.8. 

Two  males  of  this  species  were  taken  at  Lulu  Island.  Auotlier 
from  Mason  Co.,  Washington,  is  referable  to  it. 

Zfipug  trhioiatiu  is  the  West  Cascade  representative  of  Z.  princep^f. 
Several  specimens  of  jumping  mice  taken  at  Lnc  La  Hache,  B.C., 
aud  at  Vemoii,  in  the  same  province,  are  referable  to  pritvepa, 
whose  range  wilt  probably  be  fouud  to  be  limited  to  the  East  Cas- 
cade and  Rocky  Mouutaiu  re.irfous  of  the  United  States  and  of 
soutlK-ni  Brili.-h'  America.  It  is  pr.>l>iiblc  tli.it  the  raufre  of /m,./. 
.^u;iM-..  will  be  found  to  reach  far   to  ihe   wesi    in    Dorllieru    British 


1  a 


I  indebted  to  Mr.  G. 


MiUei 


,lr..  for  tlu- 


1894.]  NATURAIi  SCIENCES  OF  PHILADELPHIA.  423 


OH  A  COLLECTION  OF  BATBACHIA  AND  BEPTILIA  FBOK  THE 

ISLAND  OF  HAINAN. 

BY  E.    D.   <X)PE. 

The  collection  on  which  the  following  notes  are  based  was  made 
by  the  Rev.  Francis  Oilman,  who  sent  them  to  Prof.  Chas.  S.  Dolley. 
Prof.  Dolley  placed  them  in  my  hands  for  identification  and  descrip- 
tion. 

Hyla  arborea  yar. 

This  form  agrees  in  structural  features  with  the  true  Hyla  arbarea 
of  Europe,  but  differs  in  coloration,  not  only  from  this  but  from  the 
two  subspecies  which  are  known  from  Eastern  Asia  (H.  a.  chitiensisy 
and  H,  cLJaponica). 

The  extended  hind  limb  marks  a  point  between  the  eye  and  the 
nostril'  with  the  heel.  The  vomerine  teeth  are  between  the  internal 
nostrils,  but  the  posterior  borders  of  the  fasciculi  are  behind  a  line 
which  connects  their  posterior  borders.  The  diameter  of  the  tym- 
panum is  about  half  that  of  the  eye ;  and  the  interorbital  width  is 
greater  than  that  of  an  eyelid.  The  length  of  the  head  to  a  line 
connecting  the  posterior  borders  of  the  tympana,  enters  the  total 
length  3.2  times.  The  fingers  are  slightly  webbed,  and  the  toes  are 
about  two-thirds  webbed.  There  is  a  heavy  glandular  fold  from  the 
orbit  to  the  shoulder. 

The  color  is  uniform  green  above,  and  uniform  pale  (perhaps  yel- 
lowish) below.  There  are  no  spots  of  any  kind  anywhere.  A  light 
brown  band  extends  from  the  eye  through  the  tympanum  and  disap- 
pears about  the  shoulder.  It  has  neither  dark  nor  pale  borders,  and 
is  hence  very  indistinct.  A  similar  band  extends  from  the  eye  to 
the  nostril.  Upper  lip  not  pale  bordered  nor  spotted.  Total  length, 
40  mm.;  do.  of  hind  leg  from  groin,  59  mm.;  of  hind  foot,  27  mm. 

Holarohm  dolleyanni  sp.  nov.    Plate  X,  fig.  1. 

Scales  in  seventeen  rows.  Superior  labials  eight,  all  higher  than 
long,  the  fourth  aud  fifth  entering  the  orbit,  the  sixth  in  contact  with 
the  inferior  postocular  only,  the  seventh  in  contact  with  the  lower 
postocular,  and  more  extensively  with  the  parietal.      Loreal  trape- 
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zoid;  oculars  1-2;  tempiirals  0-2.  laternasal  mutuul  contact  short; 
parietala  ebort.  wide,  truncale  posteriorly,  bounding  both  pogloculars 
posteriorly,  I'regeuials  bounded  by  four  labiuls,  a  little  iougerthan 
}MStgenials,  Gastroslegea,  164.  obtusely  angulnted  ;  anal  entire; 
urostegea,  36. 

Color  above  yellowish-browu ;  below  browuiah-yellow.  No  marks 
on  the  bead ;  ou  the  superior  surface  of  the  body  there  are  indistinct 
eroas  bars,  which  coasist  of  the  dark  edj^'es  of  scales,  at  intervals  of 
two  und  three  sciiles;  they  are  not  eoutinued  on  the  tail.  Total 
leugth,  400  mm. ;  of  tail,  VjS  mm. 

This  species  probably  resembles  the  H.  mviuhania  Gthr.  (RepL 
Brit.  India,  p.  215,  Pi.  XX,  %.  E.);  but  it  differs  materially  in 
having  but  one  preocular;  in  the  absence  of  nn  anterior  temporal ; 
in  the  contact  of  the  anterior  genial  with  four  labials,  and  in  the 
longer  postgeuial.      The  color  above  is  pale  brown,  not  olive. 

The  bemipenia  of  this  sjteciea  is  smooth,  and  without  spinea, 
doiinces,  or  ritcbes;  agreeing  with  that  of  the  H.  mieoriie,  as  figurecl 
by  me  in  the  "American  Naluralist,"  1894,  Plate  XXVII,  fig,  4. 
These  characters  refer  the  genus  to  the  C'alamariinie,  with  OUgodon, 
etc.  (See  "American  Naturalist,"  1893,  p.  480.)  A  idiaracter  of 
9ul)ordinate  value  seen  in  the  hemipenis  of  H.  ancortia,  which  is  not 
prepfiit  in  IT.  ihll'^'jioiH^.  \s  :i  sluiHon-  i>i)ckot  on  each  side  of  tho  sul- 
cus s|ieniiaticiis. 

There  U  a  rudinienla]  riirlil  Iuiil'  ■">  mm.  in  hnijrih,  iimiiiiuuicatinf: 
with  the  trat-h* 
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section  k  an  oblique  membranous  flounce  with  a  lobate  margin. 
No  tracheal  lung  ;  and  I  could  find  no  right  lung. 

AmphiMma  itolatnm  L. 

In  this  species  the  hemipenis  displays  the  usual  natricine  charac- 
ters of  a  basal  hook,  and  small  spines  reaching  to  the  apex,  without 
ruches  or  flounces.  The  spines  are,  however,  coarser  than  in  most 
other  species.  The  organ,  moreover,  is  undivided,  and  with  un- 
divided sulcus,  and  as  A.  atolatum  is  the  type  of  the  genus,  the 
latter  must  be  defined  accordingly,  and  not  as  divided,  as  I  inferred 
from  an  examination  of  allied  species  which  have  been  referred  to 
it  by  authors.^  These  supposed  species  of  Amphtesma  which  I  have 
examined,  which  have  divided  hemipenis  and  diacranterian  denti- 
tion, are  also  characterized  by  the  presence  of  fossae  of  the  hemipenis 
from  the  center  of  each  of  which  a  spiuule  issues.  These  are  the 
Amph.  tigrinum  and  A,  ceyloneiue^  and  they  belong  to  my  genus 
BothrodyteSf  which  name  should  take  the  place  of  Amphiesma  in  my 
original  Prodromus,  1.  c.  The  genera  of  Natriciuae  with  basal  hooks 
will  then  be  as  follows  : — 

I.  Fusiform  types ;  hemipenis  and  sulcus  undivided. 
Hemipenis  simple;  anal  divided; 

One  intemasal,  scales  keeled  ;  Haldea  B.  &  G. 

Two  intemasals,  scales  keeled;  Amphiardis  Cope. 

Two  intemasals,  scales  smooth ;  Virginia  B.  &  G. 

Hemipenis  with  two  apical  papillae;  anal  entire. 

Two  intemasals;  scales  keeled  ;  Tropidoclonium  Cope. 

II.  Colubriform  types. 

a.  Hemipenis  undivided. 

6.  Dentition  syncranterian  or  isodont. 
Anal  plate  entire;  a  loreal;  Eutcenia  B.  &  G. 

Anal  plate  divided;  no  loreal;  Storeria  B.  &  G. 

Anal  plate  divided;  a  loreal;  Natrix  Laur. 

Anal  plate  divided;  a  loreal;  one  prefrontal;         Trimerodytea  Cope 

bb.  Dentition  diacranterian. 
Scales  keeled;  two  intemasals;  Amphie^ma  D.  &  B. 

Scales  smooth;  one  intemasal;  Liodyies  Cope. 

oo.  Hemipenis  divided. 

6.  Dentition  syncranterian. 


^  American  Naturalist,  1803,  p.  483. 
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Hemiiwais  with  two  apical  papUlfci 
HemipeniB  without  papilla; 

bb.  Deutitiou  diacranterian. 
Hemipenis  without  papilla; 


[1894. 

Ceralophallna  Co\k. 
DiplophaUua  Cope. 

Bolhroilyiei  Cope. 
TrimeTodjtes  balteatni  kcq,  tit  6p.  dot.     PluM  X,  Eg.  'i. 

Chit,  geiu — Characters  of  Natfix,  but  the  pretrontala  fneed. 
The  deotitioD  in  ayncraDteriaD  or  coryphodont  HemipeniB  undi- 
vidftd,  sulcus  Bimple. 

The  single  species  ou  which  this  t^cnua  is  proposed  ie  represented 
by  au  iudividual  which,  while  apparently  not  very  young,  is  at  the 
same  time  not  fully  growu.  As  a  consequence  the  spinulcs  of  (he 
heiiiipenis  are  not  ossified,  appearing  as  fine  flexihle  pupill.T,  This 
is  the  condition  normal  to  immature  snakes,  as  I  have  obaerred  in 
the  genera  Diymobivt,  Bascamwm,  etc 

Char,  specif. — Scales  in  nineteen  rows,  smooth,  escept  on  the  tail, 
where  all  except  the  lateral  rows  are  feebly  keeled,  and  for  a  short 
distance  in  front  of  the  vent,  where  about  three  dorsal  rows  are  ai») 
weakly  keeled.  Each  iDterna^al  longer  than  wide.  Frontal  rather 
wide,  with  straight  borders,  the  anterior  a  little  longer  than  the 
latoral.  Parietal  moderately  elongate,  angulate  posteriorly,  a»d 
i^mbracinp  oiilv  the  supprior  postocular.     I^real  higher  tha 
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Bothropi  erjthmrai  Cantor. 

Before  leaving  the  Ophidia  I  add  some  remarks  on  the  penial 
characters  of  some  species  which  do  uot  enter  the  present  collection, 
and  which  I  have  recently  examined. 

The  genus  Anamalodon  Jan  (Lioheterodon  Boulenger,  from  a 
nom.  nud.  of  Dum.  &  Bibr.)  has  the  hemipenis  deeply  divided  and 
covered  with  minute  spines,  without  large  hooks  at  the  base.  It  is 
to  be  referred  to  the  Pseudaspidinse  of  ray  Prodromus,  approaching 
the  genus  Pseudaspis  m.  of  S.  Africa.  Boulenger  has  shown  that  it 
has  the  natricine  hypapophyses. 

The  Australian  Dipsasfiiscu  Gray,  differs  from  the  genus  Dipsas 
in  the  absence  of  spines  from  the  hemipenis ;  the  characters  are 
otherwise  as  in  Dipsas,  I  propose  to  name  this  new  genus  Liophal- 
Im,  with  L,  fuscus  as  type. 

I  propose  to  separate  Dryniobius  percannatus  Cope  from  Drymo- 
bitu  as  the  type  of  a  distinct  genus  under  the  name  of  Cacocalyx. 
It  differs  from  that  genus  in  the  structure  of  the  terminal  half  of 
the  hemipenis.  Instead  of  the  usual  papillose  calyces,  there  are 
rows  of  spines  on  longitudinal  folds,  and  the  apex  is  covered  with  a 
few  large,  shallow,  smooth- edged  calyces,  which  are  separated  from 
the  spinous  portion  by  a  continuous  transverse  fold,  i.  e, ,  the  apex  is 
capitate.  I  have  compared  this  organ  with  the  corresponding  ones 
of  Drymobiu8  inargantiferus  (type);  D.  panther  in  us;  D:  reticular 
tus;  D.  boddaertii,  and  D.  pidcherrimuSy  where  they  are  essentially 
alike.  The  genus  Cacocalyx  is  quite  different  from  any  other  form 
of  Colubrinffi. 

The  Oydophis  major  Gunth.,  presents  the  penial  characters  of  the 
Colubrinse,  but  has  an  especial  peculiarity  not  shared  by  any  other 
species  with  which  I  am  acquainted.  In  the  proximal  internal  wall 
of  each  calyx  is  a  transverse  comb  of  a  few  spines.  These  do  not 
graduate  into  the  spines  of  the  middle  of  the  hemipenis,  which  are 
well  developed.  The  borders  of  the  calyces  are  serrate  to  papillose. 
As  this  type  is  clearly  not  referable  to  any  known  genus,  I  propose 
to  distinguish  it  by  the  name  of  Enteehinus,  It  is  evidently  uot 
very  nearly  related  to  Liopeltis  and  Cyclophis  of  N.  America. 

The  genus  Macroprotodon  (Guich.)  has  the  apical  region  of  the 
hemipenis  calyculate,  and  the  papilla?  at  the  angles  of  the  calyces 
are  spinous   (i.e.,  ossified)   to  near  the  tip.     There  are  numerous 
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Tlie  genus  beloii|:s  to 


Bjiiuea  below  the  calyces.     Hemipenis  simple, 
the  Dipeadinie. 

Peammodynaatea  bos  B  divided  peniB  which  is  spinous  to  the  dp 
and  not  calyculate.  The  spioes  are  arranged  in  the  liraaches  iu 
oblique  series,  pinnate  to  the  sulcus.  Not  knowing  the  structure  in 
PgirmmophU  I  cannot  determine  the  affinity  of  tho  genus. 

In  Osceola  (^elapeoldea)  the  penial  characters  are  like  those  of 
Ophiboliii  doliatm;  i.  e.,  the  calyces  are  numerous  nini  fringed.  In 
Ophihohii  they  are  very  few  and  have  entire  borders.  I  therefore 
place  0.  doUat'ii  in  Omxola.  All  the  species  of  Ophibohi*  agree  iu 
the  character  assigned. 

The  Dromicm  fianilatiui  Cope,  of  the  S.  E.  coast  regions  of  the 
United  8tatw,  has  the  penial  structure  of  Rhadlitaea  Co|ie,  and  doe* 
not  belong  to  Droviici*.  The  organ  is  undivided,  and  the  calyculate 
region  is  capitate.  We  have  here  a  caae  parallel  to  the  genus 
Liodytfa,  of  which  the  type  species  was  supposed  to  be  a  Belienp». 
BotJj  theae  Floridan  forms  turn  out  to  Iw  alliea  of  types  found  on 
the  North  American  contineul, 

C<LV»u»  Licht.  has  the  character  of  other  Solenc^lypha,  i.t.. 
coarsely  spinous  at  the  middle,  and  catyculate  above,  and  deeply 
hifurcale.  In  C  rhombeaim,  the  only  Bpecies  examined,  there  w  al 
111.'  T.iiddlp  of  .•ii<-h  branch  ii  loniritndioal  (i-uro-liko  i(.lerru|>tion  of 
llif  ntlvniinlc  ^I^K■lL^v  i\lnrh  nmlaiii-  fci'Mr  IntnirK.M,,,  il- sides  :iii.l 
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TEE  BATBACHIA  AND  BEPTILIA  OF  THE  UNIVEBSITT  OF  PENNSTL- 
YAKIA  WEST  IHDIAH  EXPEDITION  OF  1890  AND  1891. 

BY   E.    D.  COPE. 

The  species  enumerated  or  described  in  the  following  pages  were 
collected  in  the  course  of  a  yachting  expedition  conducted  by  Pro- 
fessor J.  T.  Rothrock,  at  that  time  Professor  of  Botany  in  the  Uni- 
versity of  Pennsylvania,  among  the  northern  islands  of  the  West 
Indies.  Collections  were  made  at  the  following  islands  of  the 
Bahama  group:  New  Providence,  Eleuthera,  Watlings  Island, 
Crooked  Island,  and  Great  Inagua.  They  next  touched  at  the  east- 
em  point  of  Jamaica,  at  Port  Morant,  and  later  at  Port  Luce  at  the 
western  extremity.  The  last  collections  were  made  at  Grand  Cay- 
man Island.  The  zoologist  of  the  expedition  was  Mr.  J.  Percy 
Moore,  now  Instructor  in  Comparative  Anatomy  and  Zoology  in  the 
University  of  Pennsylvania.  To  his  care  we  are  indebted  for  an 
excellent  series  of  the  vertebrata  of  the  islands  visited.  The 
collection  of  Batrachia  and  Reptilia  enumerated  in  the  following 
pages  is  one  of  the  best  ever  made  in  the  region.  Collections  from 
Crooked  Island  and  Inagua  are  especially  welcome  as  but  little  was 
previously  known  of  their  vertebrate  fauna.  Mr.  Moore  has  fur- 
nished me  with  notes  of  his  observations,  which  are  added  in  their 
places,  in  quotation  marks. 

New  Providence. 

Traohyeephalni  leptentrionalii  Tsch. 

"  This  large  tree  toad  was  met  with  abundantly  everywhere  in  the 
Bahamas  and  on  Grand  Cayman.  About  the  sisal  plantations  on 
New  Providence  great  numbers  could  be  taken,  one  or  more  being 
concealed  beneath  the  bases  of  the  thick,  fleshy  leaves  of  almost 
every  plant  Their  cry,  when  taken  in  the  hand,  is  very  startling, 
having  much  of  the  force,  quality,  and  pitch  of  the  cry  of  a  young 
infant.     They  are  said  to  spawn  in  the  wells. '' 

Anolii  prinoipalii  Linn. 
Anolis  lagrsB  D.  &  B. 

"  This  is   one   of  the   most  widely  distributed  and  abundant  of 
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Bnhaniari  AiioW.  Tbe  species  U  nio^t  characterietic  of  the  mure 
northerly  iBinnds;  of  those  vii'ited  liy  us  Iht^y  are  very  abundaot  on 
New  Frovideuce,  fairly  swarmiug  oil  Eleuthera,  and  less  common  on 
the  islands  south  and  east.  We  failed  to  find  this  s[)ecieB  on  Fortune 
Isl.  and  Great  Inagua.  They  are  equiiHy  at  home  on  the  ground 
and  iu  trees,  preferring  to  seek  their  food  on  the  fornler.  They  are 
very  pretty,  when  raised  high  on  the  fore-legs,  with  head  elevated, 
and  lM>dy  in  a  quiver  of  excitement,  they  pause  to  delect  the  move- 
inent  of  an  insect,  upon  ivhich  they  spring  with  much  agilily,  and 
devour  in  an  instant.  Their  principal  food  is  ants,  which  they  seek 
along  fences,  by  the  roadside,  among  tbe  trees,  and  in  and  about 
houses.  Like  the  other  Anoles  they  are  tbiid  of  eunaing  them^elres 
and  lie  on  stones  or  fences  with  the  logs  stretched  lazily  along  the 
sides  of  tbe  body.  Ou  the  istimd  of  Eleuthera,  where  they  are 
known  to  the  natives  by  ihe  name  of  Iquaiia,  they  are  fond  of  lying 
on  the  branches  of  bushes  overhanging  the  fresh-water  ponds.  Out- 
side of  the  Babamaa  A.  sagra-  was  met  with  iu  Jamaica,  where  they 
are  particularly  abuodnnt  on  the  north  shore  about  Port  Lucea. " 
Anolii  diftiohnl    Cope. 

"  Common  on  New  Providence,  and  lees  so  on  Eleuthera.     Their 
habits  in  general  resemble  those  of  .4.  fni/ni:  but  the  species  is 
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scales  three.  Supraoculars  forming  a  disc  of  seven  smooth  scales, 
which  is  in  contact  throughout  its  inner  border  with  the  supraorbital 
series.     Loreals  in  five  rows. 

The  muzzle  is  rather  short,  and  the  extended  hind  limb  reaches  to 
the  orbit  There  are  thirteen  laminse  beneath  the  second  and  third 
phalanges  of  the  third  and  fourth  toes. 

The  only  specimen  is  a  female,  and  it  is  greenish-gray  with  a 
brown  band  on  each  side  of  the  vertebral  line,  which  is  similar  in  color 
to  the  sides.     Throat  with  longitudinal  series  of  blackish  s}K)ts. 

Length  to  vent,  44  mm. ;  do.  to  line  of  meatus  auditonus,  14  mm. 
Length  of  fore  limb,  19  mm. ;  do.  of  hind  limb,  34  mm.;  of  hind 
foot,  14  mm.  . 

This  species  is  remarkable  for  the  reduction  in  the  number  of  its 
head  scales.  It  resembles  no  other  species  nearly,  unless  it  be  the 
Anolis  krugii  Peters,  of  Porto  Rico,  which  I  have  not  seen.  There 
are  numerous  discrepancies  in  the  description  of  the  latter.  For  in- 
stance, in  A.  krugiif  the  ventral  scales  are  keeled,  the  superciliaries 
are  separated  by  a  row  of  scales ;  the  supraorbitals  are  keeled ; 
there  are  four  enlarged  dorsal  rows,  and  the  color  is  quite  difierent. 

Amiva  thoraoioa  Cope. 

"A  common  and  conspicuous  species,  especially  in  the  northernmost 
of  the  Bahama  Islands.  Like  its  allies  this  is  essentially  a  ground 
inhabiting  species,  living  among  the  loose  coral  boulders,  in  the 
crevices  of  which  secure  shelter  and  concealment  may  be  found. 
They  love  to  lie  on  stones  basking  in  the  warm  sunshine,  but  are  ever 
alert  and  dart  away  like  a  flash,  their  course  being  indicated  by  a 
blue  streak.  They  are  extremely  difficult  to  catch,  and  although 
very  abundant  on  Cat  Isl.,  and  almost  equally  so  on  Eleuthera,  only 
a  very  few  specimens  were  taken." 

TTngnalia  maoulata  D.  <&  B. 
Aliophif  vndii  0)pe. 

Cat  Island. 

AUophii  vi^dii  0)pe.    Port  Howe. 

Eleuthera. 

Anolif  prinoipalii  L.    Tarpum  Bay. 

"A  most  beautiful  species  of  essentially  arboreal  habits.  Widely 
distributed,  but  apparently  not  very  common  anywhere.  They  are 
found  among  the  smaller  trees  and  bushes,  leaping  actively  about 
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and  performing  maoj  interesting  acrobatic  feats  in  purenit  of  insecU. 
New  Providence,  Governors  Harbour,  and  Tarpum  Bay,  Eleutbera, 
Fort  Howe,  Cat  Isl.,  French  Welle,  Crooked  Isl.,  and  Fortune  lal." 

D  Bay. 
Tarpnm  Bay. 

tbrougbout  the  BnbaniaB  visited  by  onr 
found  only  ou  Great  Inagua.  The  species 
bave  similar  habits.  They  are  found  during  the  day  coiled  up 
under  atones  in  the  dryest,  hottest  places  with  »uch  incompatible 
company  as  centipedes,  scorpions,  and  tarantulas,  for  they  are  very 
mild  tempered  little  snakes." 


Anolii  lagm  D.  &  II.     Tarj 
Ungnalia  maeuUU  I>.  &  H. 

"This  species 
party,  but  the  U. 


Crooked  Iblasd. 

AnoIii  prinoip&lii  bmnnBai  sabsp.  nov.     Piute  X,  &g.  3. 

Tbis  form  is  allied  to  A.  prijielpalit.  It  bas  the  same  shaped 
head,  and  tbe  same  s(juamation  of  the  body,  with  similar  proportions 
of  limbs.  It  falls  outside  the  usual  range  of  variation  of  A.  prince'- 
putis  in  some  points  of  squnmatioii  of  tbe  head,  and  in  the  color. 
Thus  the  supraorbital  rows  of  scales  are  continued  forward,  to  be- 
tween the  noetrila,  not  reaching  the  cantbua  roatralis,  and  are  ii 
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Total  length,  123  mm.;  do.  to  vent,  43  mm.;  to  line  of  auricular 
meati,  14  mm.;  of  fore  limb,  15  mm.;  of  hind  limb,  27  mm.;  of 
hind  foot,  12  mm. 

Ltoeephaliii  oarinatoB  Gray. 

Scales  in  46  rows;  5-6  supraoculars;  3  introirontonasal  scales. 

"Generally  distributed  throughout  the  Bahamas;  this  species  is 
especially  abundant  on  Crooked  Isl. ,  were  Ancles  are  comparatively 
uncommon.  The  larger  vegetation  is  very  sparse  iiere  and  loose 
piles  of  coral  rock  near  the  shores  are  overgrown  by  a  comparatively 
open  bush  or  scrub.  It  is  here  that  the  species  abounds,  scurrying 
about  on  the  ground  and  only  rarely  climbing  into  bushes.  They 
are  very  inquisitive  creatures  and  come  close  up  to  look  at  one,  then 
running  back  a  yard  or  two,  pause  again,  and  raising  themselves  on 
the  fore-legs,  look  about  with  elevated  heads,  a  strange  admixture  of 
curiosity  and  timidity,  ready  to  run  again  at  the  slightest  alarm. 
While  in  running  the  Anoles  only  slightly  raise  the  tail  from  the 
ground,  and  the  Ameivsc  drag  it  straight  out  behind,  this  species 
elevates  the  tail  high  over  the  back,  where  it  forms,  pig- like,  a 
spiral  coil,  which  peculiarity  has  gained  for  them  the  name  of  curl- 
tail  lizards.  This  species  hides  among  the  rock  crevices,  and  large 
numbers  take  advantage  of  the  burrows  of  the  land  crab  (  Gecarci- 
nits)  as  places  of  concealment.  Though  active,  they  are  easily 
caught  in  the  hand,  or  by  means  of  a  grass  noose.  Their  tails  part 
very  readily  and  one  is  frequently  rewarded  for  his  pains  with  only 
that  squirming  member.  Highly  carnivorous  and  very  voracious 
they  apparently  do  not  pause  even  at  cannibalism,  as  was  illustrated 
once  when  a  detached  tail  fell  from  my  hand  to  the  ground,  where 
its  movements  attracted  the  attention  of  an  individual  of  the  same 
species,  which  ran  down  from  the  rocks  fully  twenty-five  feet  away, 
picked  up  the  tail  and  bore  it  off.  A  few  minutes  later  it  was  seen 
with  the  tip  of  the  still  squirming  tail  of  its  neighbor  hanging  from 
between  its  teeth.  On  another  occasion  a  warbler  which  was  shot  and 
had  fallen  to  the  ground,  was  found  guarded  by  a  large  curl-tail 
which  seemed  about  to  attack  it" 

Great  Inagua. 

Aaolif  moorei  sp.  nov.    Plat«  XI,  fig.  4. 

Characters  those  of  a  prevalent  West  Indian  type,  i.  e, ,  tail  com- 
pressed and   with  a  larger  median  superior  row  of  scales,  and  ah- 
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dominal  scales  smooth.  The  affioities  are  with  the  A.  eijbotes  Cope, 
of  San  DomiDgo,  but  the  Ecaiea  of  the  %v\ee  and  mo9t  of  the  back 
are  twice  as  large,  and  the  mediau  dorsal  rows  are  not  abruptly 
larger  than  those  adjoining.  Frontal  ridges  low,  and  median  l>affln 
shallow.  Tibia  shorter  than  leugth  from  niuzdo  to  ear.  ^Scales  of 
muzzle  moderate,  smooth.  Superciliary  rows  separated  by  one  row 
of  scales  except  for  a  short  distance,  where  they  are  \n  contact 
Supraoculars -IS-IS,  smooth,  these  of  internal  aud  adjaeeut  rows 
Bubeijual,  the  whole  separated  from  the  supraorhitaU  by  small  scRlefl 
of  differeut  sizes.  Ocrapita!  plate  equal  auricular  meatus,  separated 
from  Bupraorlntals  by  three  rows.  Five  loreal  rows;  four  canthal 
scales,  the  latter  connected  with  anterior  supraorbital  by  two  luther 
large  scales,  which  are  separated  by  four  rows  of  scalei^.  In  froiitof 
the  basin  there  are  nine  ro>ra  of  scales  couuttng  across  the  muule, 
of  which  the  mediau  row  is  much  enlarged.  In  A.  cxjhtitcjt  there  are 
but  two  or  three  rows  in  the  frontal  basin,  and  the  middle  row  on  the 
muzzle  is  not  enlarged.  Twenty-fbur  lamella*  under  the  second  uud 
third  phalanges  of  |>o«l«rior  fourth  toe.  Fan  of  male  reaching  to 
between  humeri.      Male  with  postanal  plates  rudimental. 

Color  ashen,  thickly  mottled  with  small,  blank  spots  on  the  eidte 
and  back,  and  upper  surfaces  of  limbs.     Spots  smaller  on  nape. 
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a  more  or  less  intense  brown.  Though  very  active  in  their  move- 
ments they  are  readily  approached  and  captured,  but  have  an  un- 
comfortable habit  of  seeking  shelter  among  the  thick  clumps  of  a 
very  spiny  Agave." 

AnoUi  oinnamomeiis  sp.  nov.    Plate  XII,  fig.  6. 

Tail  compressed,  with  enlarged  median  dorsal  row ;  ventral  scales 
keeled.  A  few  keeled  median  dorsal  rows  nearly  equal  to  ventrals, 
but  soon  graduating  into  the  smaller  laterals.  Caudal  scales  keeled. 
Tibia  shorter  than  head  to  ear  ;  extended  hind  leg  reaching  to  eye. 
Fifteen  laminae  on  second  and  third  joints  of  posterior  fourth  toe. 
Occipital  plate  equal  to  auricular  meatus,  and  separated  from  supra- 
orbitals by  three  rows  of  scales.  Supraorbitals  in  contact  with  each 
other,  the  anterior  separated  from  the  can  thai  row  by  two  large  scales. 
Between  the  latter  is  a  shallow  basin  containing  two  series  of  scales. 
Three  canthal  scales.  Between  them  on  the  front  part  of  the  muzzle 
may  be  counted  seven  scales,  of  which  the  median  is  large,  being  one 
of  a  median  longitudinal  row.  Scales  of  muzzle  smooth.  Supra- 
ocular few,  only  six  large  ones  and  a  few  small  ones  at  their  external 
border ;  not,  or  faintly  keeled,  and  separated  from  the  supraorbitals 
by  a  single  row  of  small  scales.  Five  and  four  rows  of  loreal  scales. 
The  muzzle  is  of  intermediate  length. 

Color  above  brown  ;  sides  pale  brown ;  inferior  surfaces  pale. 
Back,  sides^and  throat  speckled  with  rather  coarse  black  dots,  which 
ara  on  the  back  rather  frequently  fused  into  short  lines  both  longitu- 
dinal and  transverse.  A  black  spot  on  the  loreal  region  ;  the  lower 
eyelid  dark.     Top  of  muzzle  in  front  of  orbits  pale. 

Length  from  muzzle  to  vent,  45  mm. ;  to  posterior  line  of  ears,  13 
mm.;  of  fore  limb,  19  mm.;  of  hind  limb,  24  mm.;  of  hind  foot, 
15  mm. 

This  rather  small  species  is  allied  to  the  A.  cybotes  and  the  A. 
moorei^  It  agrees  with  the  latter  in  the  character  of  its  scales,  but 
differs  from  both  in  the  small  number  of  both  the  supraocular  plates, 
and  the  subdigital  lamellse,  and  in  the  contact  of  the  supraorbital 
plates,  and  the  reduced  number  of  the  scales  on  the  muzzle.  It  is 
darker  colored  than  the  A,  mooreiy  but  is  similarly  speckled  with 
black. 

Two  specimens  were  collected  by  Mr.  Moore,  which  from  the  small 
size  of  their  fans  I  suspect  to  be  females. 
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LiooephalnB  sp. 

' '  A    distinct    Lioeephalut,   probably    L.    schreibenii   Gray,   wta 
pleotiful  on  Great  Inagua.  but  tbe  specimens  bitye  been  mielaid.     It 
IB  a  rather  emaller,  more  active  Hpecieg  wliich  carries  the  tail  elevated 
but  not  curled," 
Vagaal 

On  comp    IS  h     spec  es  w  h      h  re    f   fa    genu    I  ha  e 

occm  a  as  bd  iiesfbt  pefinh 

U.  jn        lo  wi  h  wh    h  d       B         g       n  h    Cata   gu 

of  Snak  Bn        M  Beum  he    ngi  a   d  'scnp- 

tion  (^P  oee  d    \m       Ph  oa    Sjc  p  b  m  n     a 


made    ha     b 

scaes          u 

-«  eu      ng           a        ws,     b    h 

they  a      a    ST 

m    p     ta           a 

tea    part        b    bid      by 

are  in 

I 

b                         ■d        rows, 

and  a 

lb 

0     pa      a    p     es      hese  are 

ahvay   p  ese 

he  I 

In   h   g 

U  g  al      h    a  a 

a      a               g    a   oocu  rence. 

III  8e\        pe 

be        m 

a                          Q       hree      The 

same  IS 

h    g 

a  BO  isua  y     ^a  d  d  as  wropo- 

doua.     I     w 

pecim  n   b           in 

h  y  a      wanting 

Tfi 

back« 

et 

(be  kc 

^             II                 f 

riitlier 
tah. 


1894.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  437 

abdominals.     Femoral  pores  thirteen.    Thirty-four  transverse  rows 
on  the  abdomen. 

Median  dorsal  region  brown,  becoming  blackish  and  then  black 
anteriorly,  the  lateral  border  pale  brown  posteriorly,  but  becoming 
white  anteriorly.  A  broad,  black  lateral  band  from  orbit  to  above 
femur,  bounded  below  by  a  narrow  white  stripe.  Head  brown  on 
aides  and  above;  limbs  lead  colored  above.  Inferior  surfaces  bluish- 
white  ;  tail  with  the  scales  darker  at  the  base  than  elsewhere.  Near 
the  base  of  the  tail  the  darker  color  is  leaden,  but  at  the  middle  and 
beyond  it  passes  to  bluish  and  blue ;  and  the  pale  portion  varies  in 
a  corresponding  way  to  pale  blue.  No  black  lines  on  posterior  face 
of  femur. 

Length  to  vent,  57  mm.;  do.  of  fore  limb  from  axilla,  16  mm.; 
do.  of  hind  limb,  35  mm. ;  of  hind  foot,  21  mm. 

This  very  handsome  sjKjcies  is  allied  to  the  A,  polops  Cope  of  St 
Croix,  but  differs  in  several  respects.  The  median  dorsal  scales  are 
not  enlarged,  as  in  that  species,  and  there  are  five  fewer  femoral 
pores,  and  the  lateral  caudal  scales  are  keeled,  not  smooth.  The 
coloring  is  quite  different.  In  the  A.  polops  the  dorsal  region  is 
olive-gray,  and  there  arc  three  white  longitudinal  lines  on  each  side 
and  a  pair  of  black  lines  on  the  posterior  face  of  the  femur. 

''This  handsome  species  was  found  only  on  Great  Inagua  where  they 
occur  very  commonly.  The  colors  are  very  bright  during  life  and 
this  fact,  asVell  as  their  activity,  makes  them  very  pretty  objects  to 
watch.  Much  smaller  than  Anieiva  tJioracica,  which  was  not  found 
on  Inagua,  and  perhaps  even  more  active,  they  are  extremely  diffi- 
cult to  catch,  and  specimens  were  only  secured  by  recourse  to  the 
shot-gun.  They  frequent  the  paths  and  roadsides  and  the  rocks 
about  the  shores. " 

Jamaica. 
Bafo  agua  Daud. 

"This  great  toad  is  very  common  in  the  meadows  along  the  streams 
about  Lucea,  Jamaica,  where  they  are  called  frogs.  Quite  nocturnal 
in  habit  they  spend  the  day  in  burrows  beneath  stones  and  rubbish, 
and  at  night  come  forth  to  splash  through  the  water  and  rank  grass 
along  the  shores  of  streams.  When  the  light  from  a  bulls-eye 
lantern  is  flashed  on  them  they  crouch  and  attempt  to  conceal  them- 
selves. In  the  water  they  are  quite  at  home  and  swim  easily,  but 
on  land  progress  in  a  very  lumbering  way,  the  legs  seeming  too  weak 
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Co  propel  the  heavy  body.     Youog  on«6  wera  found  coDcealed  under 

riibbiflh," 

Hylodei  mutiitiiieniii  D.  &  B. 

Fort  Lucea  aod  Blue  Peak. 
LithodytsB  lentua  Co|«. 

A  single  example  of  this  handsome  black  and  orange  tree-toad 
was  taken  at  Port  Lucea  clinging  to  a  shrub  overhanging  a  stream. 
Xipbooeroiit  valenoitimei  l\  A  B. 

Port  Moraat. 

"This  fine  species  nas  rarely  met  with  and  was  collect«d  only  at 
Port  Morant  and  Port  Antonio,  Jamaica.  At  the  former  plooG 
Hzards  of  all  kinds  are  uncommon  owing  to  the  abundance  of  the 
mongoose,  which  animal  has  exerted  a  marked  influence  ou  the 
reptilian  fauna  of  Jamaica.  Snakei^  of  all  kinds  have  been  ex- 
terminated so  completely  that  we  failed  to  Rnd  a  single  specimen. 
The  same  is  true  of  the  larger  ground- inhabiting  lizards. 

The  present  species  lives  on   and  about  the  trunks  of  cocoanut 
treea." 
Anolli  ^rslismli  Qray. 

Port  Morant;  Port  Antonio;  Port  Lucea. 

"  Notwiihstanding  the  mongoose,  this  species 
al)Out  the  coast  of  Jamaica,  and  im  Grand  (.'ayui 
more  so  in  thickly  settled  districts,  where  they  ar 
tlie  ducking  li/.nrds,  and  welcomed  iuto  huu^es,  o 
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even  to  such  smooth  surfaces  as  window  panes.  At  Port  Morant 
they  were  especially  abundant  in  the  cocoanut  groves  concealing 
themselves,  when  alarmed,  beneath  the  matting  which  envelops  the 
bases  of  the  leaf  petioles.  Their  food,  in  the  vicinity  of  Kingston, 
is  largely  ants  and  wood  ticks. " 

AaoUi  flabellatas  sp.  nov.    Plate  XII,  fig.  7. 

Allied  to  A,  grahamii  but  with  the  abdominal  scales  smooth,  the 
supraorbital  scales  continued  as  a  distinct  series  of  larger  scales  to 
the  canthus  rostralis;  the  scales  of  the  muzzle  not  keeled.  The 
occipital  scale  is  about  as  large  a^  the  auditory  meatus,  and  it  is 
separated  from  the  supraorbitals  by  one  or  two  rows  of  scales  instead 
of  four  or  five  as  in  the  A,  graliamii.  Supraorbitals  separated  by 
one  row  of  scales;  supraorbitals,  13-14  keeled,  and  of  various 
sizes,  becoming  smaller  externally.  The  frontal  ridges  are  not 
elevated  as  in  the  A.  lineatopus  Gray,  but  the  front  is  flat,  nearly  as 
in  A.  grahamii.  Three  scales  separate  the  anterior  supraorbital 
from  the  canthus  rostralis,  which  itself  is  marked  by  five  scales. 
Seven  rows  on  the  muzzle  between  the  canthus ;  ten  rows  in  the  A. 
grahamii.  Twenty- one  lamella;  under  third  and  fourth  phalanges 
of  posterior  fourth  toe.  The  tibia  is  shorter  than  from  the  muzzle 
to  the  ear,  and  the  extended  hind  foot  reaches  to  the  eye.  The 
dorsal  and  lateral  scales  are  of  equal  size.  The  fan  is  large,  extend- 
ing posterior  to  the  axillae  in  males. 

Color  above  brown,  lighter  on  the  sides,  and  marbled  on  both 
regions  with  darker  brown.  Below  pale  with  darker  reticulations  on 
the  chin.     Color  of  fan  not  dark. 

Length  to  vent,  46  mm. ;  to  ear,  13.5;  do.  of  fore  limb,  21  mm.; 
of  hind  limb,  36  mm. ;  of  hind  foot,  15  mm. 

This  species  need  only  be  compared  with  the  A.  grahamii^  to 
which  it  is  allied.  Besides  the  characters  mentioned,  it  is  smaller, 
and  is  of  a  different  color;  the  A.  grahamii  being  more  or  less  green, 
and  not  tending  to  brown.  It  resembles  more  strongly  the  A, 
grahamii  conapersua  of  Garman,  which  is  rather  intermediate  be- 
tween the  A.  flabellatus  and  the  A,  grahamii.  The  A.  g.  con- 
tpertfis  is  as  large  as  the  latter,  and  is  peculiar  in  coloration. 

From  Port  Morant  and  Port  Lucea;  abundant. 

"A  slender,  pretty  species  found  on  the  north  shore  of  Jamaica  at 
Port  Antonio  and  Port  Lucea.     It  is  not  very  common,  and  is  found 
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chiefly  among  the  dense  niaaaes  of  aerial  roota  which  hang  from  the  ' 
trunke  aud  branches  of  the  Indian  fig  (  Finis  itidica),  where  it  drivel 
thewouM-be  collector  almost  to  distractioQ  by  quietly  clipping  into  an 
ever  present  crevice  juat  aa  hia  hand  d^ceods  on  the  spot  where,  in 
hia  mental  image,  it  still  reeta.  Ita  slender  form  and  brown  color 
admirably  fit  it  to  ils  habitat.  This  speciea  was  also  found  just  within 
the  entrance  of  a  cave  at  Port  Antonio." 
AnoUa  »*gim  D.  &  B. 

Port  Lucea. 
Aciilelliger  piEBiigDii  Bailow. 

Port  Morant 

A  small  gecko,  |>erhapB  the  young  of  this  species,  was  taken  by 
Mr.  Moore  at  Port  Morant,  about  January  12,  1891.  Ite  colon  are 
niucSi  more  elegant  (han  those  of  any  specimen  either  adult  or  young 
which  I  have  seen,  but  the  scale  characters  are  the  same.  The  color 
is  light  fawn,  darker  on  the  head;  a  dark  band  through  the  eye;  lips 
whitish  spotl«d.  A  black  scapular  spot  with  a  small,  yellow  center 
on  each  ^de ;  behind  it  a  delicate  vertical  yellow  line.  Narrow 
vertical  yellow  lines  on  the  sides,  and  indistinct  brownish  doraal 
croBB-ban  behind  the  middle  of  the  length.  Length  of  head  and  body 
27  mm- 
Sphsrodactflua  goniorhi/iiGhUB  s]<.  tiov. 

Lateral  und  anterior  surfitccs  of  rostral  plate  separated  from 
superior  surface  by  a  curved,  solid  right  angle,  which  is  not  t-nu- 
tiiiued  ]xjstcriorly.  Doi-siil  scales  alxnil  eijual  to  ventrala,  acute,  im- 
hriciite,  keeled.  Scales  of  ti>\>  of  iiead  similar  hut  siualler.  Ven- 
tral and  pectoral  acale^i  similar  tu  dur.sil.  keeled.  Tail  covered 
cverywlicre  with  similar  scales,  wJiose  free  apices  give  it  a  chady  u[)- 
pi^araiice.  Eyelid  covered  from  middle  of  fiont  to  su]>erior  jiosterior 
li'irder  wilii  large,  ehalfv  scales  whii-h  are  larger  than  those  on  the 
front.  I'piwr  part  of  rostral  plate  split.  Labials  \.  Muzzle 
short,  its  lenglli  fioui  orl>it  eiiiialiiig  from  orbit  to  auricular  meatus. 

Color  dark  ruur,me  above,  below  light  r.-<ldish-hro«n.  the  coIiTS 
blending  -u  the  sid<s  of  the  bodv.  but  i^e,>aralcd  tiv  a  .harp  undulat- 
ing line  .m  eaeh  =ide  of  llie  tail.  Au  indistinct,  undulaiing  pale 
liiii'  cxleuds  from  the  neck  on  each  side  of  the  back  and  dnrsa! 
surliicc  of  rlic  tuil,  wliicli  scuds  -iliLirl  proce-^^es  inward,  c-peeially   on 
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18  in  spirits.     Gular  region  paler,  uniform.     Total  length,  43  mm.; 
length  of  body  and  head,  23  mm. 

This  species  is  well  distinguished  by  the  form  of  the  end  of  the 
muzzle,  and  by  the  keeled  ventral  scales.  The  superciliary  scales 
are  also  entirely  peculiar,  as  they  present  several  free  points  upwards 
and  backwards,  in  place  of  the  spine- like  process  found  in  the  other 
species.     Port  Antonio. 

Grand  Cayman. 

Traohyoephaliis  septentrionalis  Tsch. 
Anolii  grahamii  oonipersm  Garman. 

"Very  common  on  Grand  Cayman,  where  they  occur  in  great 
numbers  about  the  gardens  and  banana  orchards.'' 

Liooephalus  Yftrius  Garman. 

"Found  only  on  Grand  Cayman,  where  it  is  common  among  stones 
by  the  roadside,  and  in  stone  walls.     Habits  similar  to  L.  carinatus.** 

Ariitelliger  prsBsignis  Hallow. 

"Only  one  specimen  taken  on  Grand  Cayman.  It  clung  so  firmly 
to  the  tree  trunk  on  which  it  rested  that  much  of  the  skin  of  the 
bark  was  torn  away  in  removing  it.  The  habits  of  this  gecko  are 
similar  to  those  described  for  its  allies ;  while  its  sluggishness  and 
stupidity  distinguish  it  sharply  from  the  other  lizards  here  described." 

Aliophis  angnlifer  oaTmaniis  Garman. 

"This  spake  is  very  common  on  Grand  Cayman,  and  I  recall  one 
stone  wall  by  the  roadside  that  was  fairly  alive  with  them.  On  the 
top  stones  many  were  lying  warming  in  the  sunshine ,  while  from 
crevices  everywhere  heads  protruded.  Their  movements  and  general 
actions  resemble*what  is  most  familiar  in  our  garter  snakes." 

EXPLANATION  OF  PLATES  X,  XI,  AND  XII. 

Plate  X. 

Fig.  1.    Holarchua  doUeyanus  Cope,  about  1.5  natural  size. 
Fig.  2.    Trimerodytes  balteatus  Cope,  about  2.5  nat.  size. 
Fig.  3.    Ajwlis  principalis  hrunneus  Cope,  about  2.5  nat  size. 

Plate  XI. 

Fig.  4.    Anolis  moarei  Cope,  about  2. 5  nat  size. 
Fig.  5.    Anolis  oligaspis  Cope,  about  2. 5  nat.  size. 
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Pig.  6.    AnolU  cinnamomeus  Cope,  about  2.5  natural  size. 
Fig.  7.    Anolii  flabeSatus  Cope,  about  2,5  uaL  aizo. 
Fig.  8.    Amiva  leucomelat  Cope,  about  2.5  nat.  size. 

Lettering. 
a,  Head,  from  above;  6,  do.  side;  c,  do.    below;  d,  scales,  from  the 
side;  e,  median  doraul  scales;  /.  anal  regiou;  g,  bind  leg  aiid 
anal  region  ;  K  posterior  foot  from  below. 
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December  4. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Thirty-three  persons  present. 

A  paper  entitled  "TheSadsbury  Steatite/'  by  Theodore  D.  Rand, 
was  presented  for  publication. 


December  11. 

The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Thirty  persons  present 

The  death  of  J.  Bernard  Brinton,  M.D.,  a  member,   was  an- 
nounced. 


December  18. 
The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 
Thirty-five  persons  present 


December  25. 
The  President,  General  Isaac  J.  Wistar,  in  the  Chair. 

Thirty-three  persons  present 

The  Publication  Committee  reported  in  favor  of  publishing  a 
paper  entitled  "The  Osteology  of  Hysenodon,"  by  Wm.  B.  Scott, 
in  the  Journal  of  the  Academy. 

The  following  was  adopted : — 

REPORT   OF  THE  COMMITTEE  ON   THE   HAYDEN   MEMORIAL 

GEOLOGICAL   AWARD. 

The  Committee  appointed  to  recommend  to  the  Academy  a  suit- 
able recipient  of  the  Hayden  medal  for  this  year  begs  leave  to 
report  that  in  examining  the  claims  of  the  many  savants  from  those 
countries  which  have  not  yet  been  represented  by  an  award,  the 
attention  of  your  Committee  was   naturally  arrested   by  Gabriel 
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AugListe  Daubr^  of  France,  whom  it  has  selected  by  iinaninioua 
vote  for  the  houor. 

Your  Committee  takes  great  pleasure  in  recommeudiDg  that  the 

Haydeu  Medal  of  this  year  be  awarded  hv  tlie  Academy  i>f  Natural 

Sciences  to  Professeur  Gabriel  Auguele  Daubrfe,  Membre  de  I'ltiati- 

tiil  et  Grand  Ofiicier  de  la  Legion  d'Honneur. 

Very  respectfully, 

J.  P.   LlSLRY, 

Benj.  Smith  Ltham, 
Angelo  Heilprin, 
Theo.  D.  RanB. 
Persifob  Fkazer, 

Chairmau. 

Gabriel  Auguste  Daubree  was  born  in  Metz,  June  25,  1814, 
and  ia  therefore  now  in  his  eighCy-tirst  year.  He  graduated  from 
the  Ecoie  Poly  technique  in  1S34  and  immediately  received  a  cum- 
miM^ion  to  assist  in  the  geological  exploration  of  Algeria.  He  was 
cnlled  to  the  chair  of  geology  in  Strasbourg  in  1839  and  was  Deau  of 
ite  Scientific  Faculty  iu  1852.  He  was  appointed  Eugineer-in-Chief 
in  1665.  In  1861,  opon  the  death  of  the  distinguished  Cordier,  he 
WHS  selected  lo  replace  liim  in  the  Museum  of  Natural  Hislorv.  and 
a,-  I'rnffs-or  .-f  Miii,Tidi,-v  in  tlio  f:>:olf  <ie^  Miuc^  a?,  wull  a»m  the 
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in  combustible  minerals,"  "Volcanic  rocks,"  "Sea  water,"  "Thermal 
springs  and  metallic  lodes,"  "Chemical  composition  of  planetary 
bodies,"  and  finally,  the  crown  of  his  labors,  "La  g^logie  exp4ri- 
mentale,"  "Recherches  exp^rimentales  sur  les  forces  qui  ont  du 
produire  le  metamorphisrae"  (1857-1860),  and  the  classic  work  of 
recent  years  "  Les  eaux  souterraines. '  * 

He  has  also  published  a  valuable  work  "Experiences  synth^tiques 
relative aux  meteorites,"  and  "Classification  adoptee  par  le  Mus^e  de 
I'Histoire  Naturelle  de  Paris." 

• 

.   The  following  were  ordered  to  be  printed  :— 
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A  N£W  IN8ECIIT0BE  FtlOH  THE  WHITE  BIVEB  BEDB. 
BY  w.  B,  scwrr. 

The  American  Tertiary  formatioM  have  yielded  a  surprisiDgly 
scanty  iusectivorous  faiiua.  Many  names  have,  it  is  true,  been  pro- 
posed, but  fur  tlie  motit  part,  these  numca  have  been  given  to  such 
frngmeiitary  and  unoharacteristic  specimens,  that  they  remain  mete 
nomina  intda.  Only  one  family,  the  Lepti/iida-,  \b  at  all  well  under- 
tstood.  and  the  ancestors  of  even  the  peculiarly  American  recent  types 
are  still  quit«  unknown. 

During  the  past  summer  Mr.  M.  8,  Farr,  of  the  Chicago  Univer- 
sity Expedition  to  the  White  River  bad  lands  of  South  Dakota,  had 
the  good  fortune  to  discover  an  insectivorous  tj-pe  new  t«  the  Ameri- 
can Tertiary  jauna,  and  representing  an  undescribed  genus.  For 
the  opportunity  of  studying  and  describing  this  very  interesting  spe- 
cimen, I  am  indebted  to  the  kindness  of  Professor  Baur,  to  whom  I 
deeire  to  express  my  very  uncere  thanks. 

The  specimen  consists  of  the  facial  region  and  mandible,  with  oetrly 
(■oiii]ilfleilrnlitioii,  nf  a  nui:iH  ;Liiim;il,  which  upon  csainirialion.  proves 

■^vlUi-T  ii^rreciiig  wilh  the  .ipliiiitiin 
Thisis  thcfin-l  of  tlie  family  to  Ik 
North  Aineri.M. 

The  ^■enu-  m.iy  U-  ciillcd   I',;>tu,,„r.r  und  is  defined  as  follow 
.Ma\illnrvdciiiiti.)Li  much  ns  in  .Sr-.-.z.  hut  wiih    less   reduml   ihi 


J  any  Tertiary  liori^i: 
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completely  disappeared,  the  suborbital  portion  of  the  maxillary  ter- 
minatiDg  in  a  rounded  surface.  The  infraorbital  foramen  is  very 
laige  and  occupies  the  usual  position  above  p^  and  El.  In  advance 
of  P^  the  muzzle  is  quite  sharply  constricted  and  narrowed.  The 
palate  is  quite  deeply  vaulted  and  concave  transversely ;  between  the 
molars  of  the  two  sides  it  is  broad,  but  narrows  rapidly  in  front  of 
them.  No  foramina  or  failures  of  ossification  are  visible  in  the 
palate.  The  posterior  nares  have  a  similar  shape  and  position  to 
those  of  Sorex,  but  differ  in  the  raised  and  thickened  front  border. 
The  anterior  portion  of  the  muzzle  is  slender  and  tubular  and  the 
narial  opening  is  small  and  terminal.  The  horizontal  ramus  of  the 
mandible  is  proportionately  stout  and  bears  a  single  conspicuous 
mental  foramen  beneath  the  first  molar.  Condyle  and  angle  are 
missing. 

In  the  upper  jaw  the  crowns  of  the  anterior  teeth  are  broken  away, 
leaving  only  the  fangs.  The  first  incisor  was  large  and  compressed 
like  that  of  Sarex,  but  it  is  impossible  to  determine  whether  it  had 
the  basal  cusp  found  in  that  genus.  This  is  followed  by  four  minute, 
single- fanged  teeth',  the  homologies  of  which  are  doubtful.  The  last 
premolar  is  as  large  as,  though  much  less  complicated  than  a  molar; 
it  resembles  the  corresponding  tooth  of  Sorexy  but  the  intenial  cusp 
(deuterocone)  is  relatively  less  expanded  and  basin- shaped.  The 
molars  have  the  same  construction  as  in  Sorex;  the  last  molar  is 
much  the  smallest  of  the  series,  though  less  reduced  than  in  the 
modem  genus. 

The  large  lower  incisor  has  lost  most  of  its  crown,  but  it  would 
appear  to  be  less  entirely  procumbent  than  in  Sorex.  Behind  this 
tooth  come  four  minute  and  closely  crowded  teeth,  with  compressed, 
chisel- like  crowns,  of  which  the  first  and  the  fourth  are  slightly 
larger  and  more  prominent  than  the  others.  As  in  the  upper  jaw, 
the  molars  are  like  those  of  Sorex. 

Measurements. 

Length  of  upper  dental  series,  exclusive  of  1st  incisor   M.  0.009 
**  "      molar  series  ....  .004 


"  lower  dental  series,  exclusive  of  incisor 

"  "      molar  series 

Length  of  palate  ..... 

Breadth  of  palate  at  pi?         . 


.007 
.005 
.010 
.004 
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Measurements — (eotUmutd) . 
Breadth  of  face  at  orbits       .         .         .         . 


.     M.  .008 

"  "  p3 005 

Depth  of  maudilile  at  5?       .         .         .         ■     ■    .  .002.5 

Prninmrex  represents  the  Taiy&t  primitive  type  of  So-neidir  winch 
boa  yet  been  discovered,  as  is  shown  by  the  large  aiimber  of  t««th 
which  it  lias  retained.  It  is,  however,  not  the  raoBt  ancient  form  of 
shrew  known,  the  pliosphorites  of  Quercy,  which  are  as  old  or  older 
than  the  While  River  Iwds,  having  yielded  .species  of  Sorex  {Amphi- 
mrcx  Filhol).     Thia  points  to  a  very  high  antifjuity  of  the  family. 
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PTERODRILUS.  A  REMARKABLE  DI8C0DRILID. 
BY    J.    PERCY    MOORE. 

Among  a  number  of  additional  new  species  of  Discodrilidse,  wliich 
have  come  into  the  writer's  possession,  are  two  which  differ  so  remark- 
ably from  the  known  type  of  structure  of  these  interesting  parasite? 
that  an  immediate  description  of  their  peculiarities  seems  desirable. 
A  new  genus,  Pterodrilusj  is  proposed  for  them,  characterized  by  the 
presence  on  certain  of  the  post-cephalic  somites  of  paired  dorsal  a{>- 
pendages,  chiefly  developed  from  the  muscular  layers  of  the  body 
walls.  The  genus  resembles  American  Discodrilids  hitherto  de- 
scribed in  the  presence  of  a  second  pair  of  vasse  detisrentise  in  the  Vlth 
poet-cephalic  somite,  in  addition  to  the  pair  in  the  Vth  somite,  which 
alone  is  present  in  the  European  Branchiobdella.  Both  pairs  open  to 
the  exterior  in  the  Vlth  somite  by  the  usual  form  of  efferent  apparatus. 
The  dorsal  and  ventral  cuticular  jaws  are  similar  to  one  another,  and 
each  is  normally  bi-laterally  symmetrical,  though  not  infrequent  varia- 
tions affecting  this  symmetry  are  notable.  The  external  openings  of 
the  anterior  pair  of  nephridia  are  united  in  a  common  muscular  vesicle 
having  an  outlet  on*the  dorsum  of  somite  III. 

In  the  two  species  at  present  known  the  spermatheca  is  a  simple 
sac  with  glandular  and  muscular  walls,  opening  on  the  ventral 
middle  line  of  the  Vth  somite.  The  atrium  shows  the  usual  division 
into  bursa,  penis  sheath,  and  glandular  atrium,  the  vasa  deferentia 
opening  into  the  latter,  which  is  short  and  stout  The  ovaries  are 
attached  to  the  posterior  face  of  the  septum  VI- VII,  and  the 
ovipores  are  situated  between  the  major  and  minor  anuuli  of 
somite  VII. 

'  As  usual  in  the  Discodrilidic  the  nervous  system  consists  of  a 
doubly  bi-lobulate  supra-oesophageal  ganglion,  united  by  partly  gang- 
lionic circum- oesophageal  connectives  with  the  ventral  nerve  cord, 
which  develops  three  pairs  of  deeply  bilobed  cephalic  ganglia,  eight 
pairs  of  double  post-cephalic  ganglia,  and  a  posterior  nerve  mass 
composed  of  three  fused  paird  of  double  ganglia,  making  a  total  of 
eleven  post-cephalic  ganglia,  corresjwnding  to  the  eleven  bi-annulate 
body  somites. 
30 
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The  vnaciilar  system  preeentB  the  usual  supra-inteatinal  vessel  with  ' 
its  anterior  portiQn  laodifleil  Kifurm  u  heart.  a8U[)ru-iieural  vesiwl,  ft  i 
peri -enteric  blood  sinus,  four  pairs  of  vascular  archer  in  the  head, 
one  pair  each  in  the  1st  and  Vllth  pot<t- cephalic  somites,  and  oue 
pair  uniting  the  Ion i^itudi rial  trunks  poeteriurly  in  the  IXlh  and  Xth 
somites.  Two  pairs  of  cephalic,  and  eight  or  ten  of  caudal,  adhesive 
glands  are  present,  as  well  bb  circuin-oral  and  hvpodermal  mucous 
glands.  An  incoiiepicuoua  clitellum  is  developed  on  somites  VE  and 
VII.  Nu  salivary  gland,  such  as  is  found  iu  Bdellodrilm  tUumim»- 
tue,  is  present. 

Regardiiijr  the  tuoction  of  the  dorsal  organs  there  is  little  to  say. 
A  priori  oue  would  expect  theiu  to  be  respiratory,  but  (he  apparent 
entire  absence  of  bloodvessets,  which  are  unrevealed  after  a  careful 
study  of  sections,  would  tend  to  throw  strong  doubt  upon  siicb  i 
iDterpretatiou.  Irregular  spaces  are  evident  here  and  there  bctweeo 
the  muscle  fibres,  but  these  appear  to  be  continuous  with  the  iotei^- 
rouscular  spaces  which  are  developed  l»etween  the  circular  and  longj. 
tudiual  muscle  fibres  of  the  Wly  walls,  and  have  not  been  traced 
iulo  any  communication  with  the  body  cavity.  Until  ao  opportunity 
is  afforded  of  studying  liviug  examples  in  their  proper  habitat,  and 
observing  the  uses  to  which  these  organs  are  put,  no  opinion  cao  ba 
vouchsafed. 

Th,-  hvo  sj.erles  ixn  i.I  rel.Uively  minute  <iw,  iiiul  were  at  first 
ler  IJiscodrilid,  until  sections  revea 
e  spermatozoa  and  ova,  some  of  wh 
rusiou  iliruiigh  the  ovipores. 
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Fig.  Ic,  a  longitudinal  section  near  the  median  line  of  the  dorsal 
organ  of  somite  VIII;  a,  intermuscular  spaces.     X  500. 

Fig.  Id,  section  of  a  terminal  portion  of  a  dorsal  appendage. 
X640. 

In  this  species,  which  is  described  from  sections  and  specimens 
mounted  entire,  the  body  is  terete  throughout,  or  owing  to  the  in- 
crease in  thickness  of  the  dorsal  walls  of  the  major  auuuli,  appears 
somewhat  compressed  at  these  points.  The  somites  VI,  VII,  and 
VIII  are  of  about  equal  diameter,  those  anterior  and  posterior  to  them 
tapering  respectively  toward  the  head  and  caudal  di$<k.  Bi-annula- 
tion  of  the  body  somites  is  very  marked.  The  head  is  rather  slen- 
der, and  consists  of  a  circum-oral  annulus  divided  into  thick  entire 
dorsal  and  ventral  lips,  and  two  similar  post-oral  rings.  The  caudal 
sucker  is  a  muscular  disk  of  simple  form,  and  about  the  diameter  of 
the  1st  post-cephalic  somite;  its  axis  coincides  with  that  of  the  body 
somites. 

Dorsal  organs  are  highly  developed  in  this  species  on  post-cephalic 
somites  III,  IV,  V,  and  VIII.  Somites  VI  and  VII,  and  in  less 
degree,  II  also,  exhibit  slight  dorsal  thickenings  of  the  body  muscu- 
lature. On  the  dorsum  of  the  major  annulus  of  somite  III  the 
body  walls  rise  into  a  high  compressed  transverse  ridge  or  plate, 
which  fades  out  on  the  sides  of  the  somite,  and  is  produced  laterally 
into  a  conspicuous,  forwardly  projecting  trilobed  wiug,  the  anterior 
division  of  which  flares  outward  and  extends  far  forward  over 
somite  II,  usually  ending  in  a  slightly  bifid  expansion.  The  remain- 
ing lobes  are  simple  conical  tines,  which  project  upward  and  slightly 
outward.  The  two  wings  flare  so  strongl}^  that  the  distance  be- 
tween their  apices  is  about  1  i  times  the  diameter  of  tlie  somite. 
Their  shape  is  very  strongly  suggestive  of  the  antlers  of  a  young 
moose,  hence  the  name  given  to  this  species.  The  generic  name  was 
also  suggested  by  this  species,  in  which  the  dorsal  organs  have  a 
wing- like  aspect  not  seen  in  the  other  species. 

The  dorsal  appendage  of  the  Vlllth  somite  is  also  highly  de- 
veloped, and  similar  to  the  one  just  described.  Its  lateral  wings, 
however,  are  less  conspicuous,  and  are  directed  posteriorly  instead  of 
anteriorly,  and  also  flare  outward  more  conspicuously.  The  whole 
organ  is  strongly  concave  behind,  while  that  on  the  Ilird  somite  is 
similarly  concave  before.  A  small  gland,  closely  resembling  a  clitellar 
gland,  is  sometimes  present  (in  two  out  of  three  series  of  sections) 
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erabeiiilejl  in  the  base  of  the  organ  on  each  side.  On  the  IVth 
and  Vth  somites  the  aiipeiidages  are  le^  highly  developed,  but  are 
ainiilar,  the  low  dorsal  ridges  bearing  on  each  side  a  pair  of  slender 
and  simple  cylindrical  proceases. 

Au  examination  of  figures  \h.  If,  and  \d  will  make  the  structure 
of  the  characleriatic  dorsal  appendages  clear.  The  transverse  dorsal 
ridges  are  built  up  diietly  of  short,  thick,  longitudinal  muscle  fibres, 
which  esteiid  between  the  anterior  and  the  posterior  covering  of 
hyjKjderinis.  Spaces  partly  filled  with  a  coimective  tissue  network 
are  observable  among  the  fibres,  and  a  similar  more  estensive  spaoe 
(a,  figs.  1  h,  \r.) ,  separates  the  muscles  of  the  dorsal  or^au  from  the 
longitudinal  muscles  of  the  body  wallB.  A  few  verl.ical  muscle  fibres 
arc  also  develo[)ed  in  the  lateral  margins  of  the  ridges.  Over  thii 
firm  muscular  basis  the  hypodermis,  with  the  circular  muscle  layer, 
extends,  and  this  alone,  with  a  core  of  loose,  spongy  tissue,  probably 
derived  from  the  Bul)dennal  connective  tissue,  forms  the  terminal 
processes  and  lobes,  (fig.  \d.)  In  the  formation  of  these  dorsal 
appeudages.  from  tbe  body  walls,  it  would  seem  that  tbe  loose  fold  of 
hypodermis  and  circular  muscle  fibres  that  rises  freely  from  the  longi- 
tudinal muscle  fibres  is  pincbed  up,  na  it  were,  at  several  points,  from 
which  the  skin  and  connective  tissue  underlying  it  proliferate  tO 
fof 
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Its  lower  half  is  narrow  and  cylindrical,,  its  upper  abruptly  ex- 
panded. 

The  copulatory  bursa  is  rather  thin  walled,  and  with  the  f^enis  is 
cajMible  of  complete  invagination.  The  penis  sheath  is  relatively 
Bbort,  and  exhibits  no  muscular  atrial  enlargement  at  the  upper  end. 
The  glandular  atrium  is  short,  nearly  spherical,  and  thick  walled. 
It  receives  the  vasse  deferentiie,  which  are  of  the  usual  form.  In  the 
mounted  specimen,  from  which  figure  1  was  drawn,  the  atrium  was 
twisted  so  that  in  the  figure  the  anterior  end  is  directed  posteriorly. 

The  common  opening  of  the  anterior  pair  of  nephridia  is  located  on 
the  dorsum  of  the  major  annulus  of  somite  III,  immediately  pos- 
terior to  the  dorsal  appendage. 

The  largest  examples  found  among  about  a  dozen  specimens 
inea.sure  about  1  mm.  in  length. 

This  species  was  found  on  Camharus  aruminatus,  in  the  Johns 
River,  Watauga  Co.,  N.  ('.,  in  the  summer  of  1893;  but  what  part 
of  the  crayfish  it  inhabits  was  not  determined,  nor  have  cocoons 
been  found. 

Pterodrilus  diitiohus  sp.  no  v. 

PI.  XIII,  fig.  2,  profile  of  entire  animal,  showing  intestine,  S|)er- 
matheca,  atrium,  ovary  and  ovipore  of  one  side,  etc.      X  145. 

Fig.  2o,  a  jaw.     X  640. 

Fig.  26,  transverse  section  through  the  Vlllth  somite,  showing 
the  dorsal  appendages,  and  the  thickening  of  the  body  wall,  with  the 
intestine,  nerve  cord,  and  portion  of  a  uephridium.     X  145. 

Fig.  2c,  the  male  efferent  apparatus,  figured  from  a  dissection ;  (/, 
glandular  atrium;  b,  copulatory  bursa;  c,  penis  sheath;  cf,  bursal 
glands.     X  about  200. 

Fig.  2(2,  section  across  the  glandular  atrium.     X  500. 

In  form  this  species  is  similar  to  P,  alcicornuSf  but  the  head  is 
rather  more  robust,  and  the  Vllth  somite  is  of  greater  diameter  than 
VI  or  VIII. 

Dorsal  appendages  are  present  on  post-cephalic  somites  II  to  VIII 
inclusive,  and  are  much  simpler  than  in  I\  aldcornns.  The  dorsal 
ridges  are  not  co/npressed  and  plate-like,  and  are  similar  on  all  the 
somites.  On  somites  II  to  VII  each  bears  a  pair  of  bluntly  pointed 
cylindrical  lateral  appendages,  while  somite  VIII  bears  two  pairs; 
they  become  somewhat  larger  anteriorly. 

These  appendages  contain  no  longitudinal  muscle  fibres,  and  the 
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ridgee  od  which  they  rest  are  largely  formed,  as  shown  in  Sg.  2b.  of 
a  muscular  network  derived  from  the  circular  fibres. 

In  eomitea  VIl  and  VIII  a  complete  trannverse  loop  is  developed 
on  the  intestine,  which  is  otherwise  as  in  P.  aleiornui.  The  jaws  are 
also  very  similar,  but  differ  in  the  shorter  median  pair  of  teeth,  and 
the  stouter  form  of  the  basal  plale.  These  distinctions  are  ex- 
aggerated in  the  figures  owing  to  the  fact  that  they  are  represented 
in  slightly  different  positions,  tig.  2a  being  somewhat  foreshortened. 

The  spermatheca  is  slender  and  (•la\nlc,  and  regularly  tapera  from 
blind  end  to  mouth.  It  lies  to  the  left  of  the  intestine.  The  cop- 
ulatory  bursa  is  nearly  spherical,  with  thin  muscular  walls,  and 
larger  bursal  glands  than  P.  alcicorma.  Its  inner  surface  is  thrown 
into  deep  ridges,  among  which  the  penis  lies.  The  whole  structure, 
when  evuginaled  is  shaped  not  unlike  a  mushroom,  and  resembles  the 
corresponding  parts  of  Bdellodriliig  philadelphictig.  The  glandular 
atrium  is  remarkable  in  being  divided  by  a  deep  cleft  into  two  simi- 
lar lobes,  the  structure  being  flattened  in  a  plane  perpendicular  to 
this  cleft,  giving  the  organ  a  shape  much  resembling  the  conven- 
tionalized heart.  The  penis  sheatii  is  short,  and  lacks  a  sacular 
dilation. 

The  anterior  nephridial  pore  is  on  the  oreat  of  the  ridge  of  the 
Illrd  aoruile.     In  other  re.spuct.i  ihis  s[iecies  resembles  P.  a/i'lcoriiii». 

The  largest  cxjini])!!'  ffrom  which  the  dissection  tig.  Ki  was  made) 
from  among  upwiirils  <if  tifry  .-specimens  measured  1.5  mm.  in  length, 
the  usual  size  being  iilioiil  I  nun. 
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THE   SADSBURT   STEATITE. 
BY   THEODORE    D.    RAND. 

Under  this  name  I  purpose  describiDg  outcrops  of  steatitic  rocks 
moBt  oonspicuously  exposed  in  West  Sadsbury  Township,  Chester 
County,  Pa.,  in  the  adjoining  township  of  Sadsbury,  Lancaster  Co., 
and  less  so  in  Valley,  West  Cain  and  West  Brandywine  Town- 
ships, Chester  Co.  These,  though  known  to  archaeologists,  seem  to 
have  escaped  the  notice  of  geologists,  though  known  locally  and 
made  use  of  in  the  building  of  lime-kilns,  and  in  the  lining  of  iron 
furnaces.  Long  anterior  to  this  use,  they  were  evidently  of  value 
to  the  aborigines,  whose  tools  are  still  to  be  found  at  the  outcrops, 
together  with  fragments  of  vessels  manufactured  by  the  Indians  from 
the  steatite. 

My  attention  was  directed  to  these  exposures  by  Mr.  Harry  Wil- 
son, of  Gum  Tree,  Chester  Co. ,  who  had  visited  the  localities  in  the 
study  of  archaeology,  and  who  kindly  took  me  to  the  most  prominent 
outcrops. 

North  of  the  Cambrian  sandstone,  which  forms  the  mass  of  the 
prominent  North  (Chester)  Valley  Hill,  is  a  peculiar  rock,  oflen  re- 
sembling a  pegmatite,  often  a  very  feldspathic  gneiss  or  schist,  occa- 
sionally a  hornblende  or  a  mica  schist.  North  of  this  is  a  very 
heavy  bedded,  hard,  highly  crystalline  gneiss,  that  recognized  in 
this  portion  of  Pennsylvania  as  the  most  ancient  gneiss,  probably 
of  Laurentian  age,  identical  with  that  of  the  Highlands  of  New 
Jersey  and  with  that  of  the  ridge  which  extending  southwestword 
from  near  Trenton,  N.  J. ,  to  near  Willow  Grove,  and  there  bifur- 
cating, sends  its  southerly  arm  southwestward  through  Montgomery, 
Delaware  and  Chester  counties  to  North  Brook,  ^ve  miles  southwest 
of  West  Chester,  and  its  northerly  through  northern  Chester  County, 
where  it  widens  greatly.  It  is  this  northerly  arm  which  is  referred  to 
above.  In  all  its  extent  the  rock  is  very  compact  and  hard  unless 
decomposed,    highly  crystalline,    rarely,  if  ever,   schistose,    except 

from   decomposition,  and    usually  showing   the   characteristic   blue 
quartz. 
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e  contrary,  the  rock  next  north  of  the  CumbriRn  anudsUiut 
BchiiitOBe,  and  while  often  giteasBic,  i»  not  nearly  so  densely 
crystalline.  The  quartz  is  uauallv  colorleaH  itr  white.  The  rock 
varies  greatly,  thou:,'h  tlie  quartz — orthoclaae  variety,  of  coarse  tex- 
ture, is  moet  abundant.  While,  a»  a  whole,  HilferiD^  from  nny  other 
gueisB  of  siiutheHstem  Pennsylvania,  it  ie  more  unlike  the  ancient 
gneiss  than  it  is  unlike  those  southeast  of  the  Trenton — N^rth  Uruok 
ridire,  that  is  the  gneisses  of  Rngem'  first  belt.  Mr.  Hnirs  Phila- 
delphia and  Monayunk  schisti<  and  ^eisses.  To  the  last,  an  tt  whole. 
the  resemblance  is  not  cluee.  but  the  rmk  uf  some  strata  in  each  l>ear 
a  reeembliince.  It  is  the  rock  referred  to  by  Dr.  Frazer  as  "a  ruck 
of  doubtful  signification  called  alternately  conglomerate,  feldspar 
porphyry,  etc."  (C.  p.  221.}  Although  Dr.  Frazer  in  hia  text 
diflerentiatea  this  rock,'  on  the  map,  it  as  well  as  the  schists  l)etween 
the  Canihrian  and  the  limestone  are  colored  the  same  as  the  ancient 
gneiss,  though  Dr.  Frazer  questions  whether  it  is  not  really  lower 
Cambrian.' 

At  Valley  Forge  and  eastward  there  is  in  the  same  relation  Ui 
the  Cambrian  sandstone  a  coarse  conglomerate  of  pebbles  chiefly  of 
bluish  and  pinkish  quartz,  vhicb  has  been  referred  with  little  dotibt 
to  the  lower  Cambrian.      Could  wp  be  sure  that  this  quart?,  feldspar 
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the  Brand  jwine,  in  West  Brandy  wine  Township,  about  half  a  mile 
N.  65®  R  of  Wagontown.  There  are  large,  loose  masses,  some  of 
them  of  a  schistose  variety  of  the  gneiss,  containing  apparently 
hornblende  and  mica,  and  not  soft,  and  others  of  similar  appearance, 
but  soft  enough  to  be  cut  readily  with  a  knife,  a  steatite.  No  fast 
rock  was  visible.  To  the  north  of  it  a  hard,  heavy  bedded  horn- 
blende gneiss  occurs.  I  was  informed  by  Mr.  Windle  that  consider- 
able quantities  of  steatite  have  been  obtained  from  this  (X)iut,  and 
used  in  the  furnaces  at  Coatesville. 

The  next  locality  is  a  half  mile  or  less  N.  75°  W.  of  Wagontown, 
or  a  little  over  three- fourths  of  a  mile  due  west  from  the  Windle 
outcrop.  These  measurements  and  orientations  are  estimated  from 
the  township  map  published  by  Breou,  1883,  but  a  sighting  of  the 
localities  on  the  ground  by  compass  (magnetic  variation  allowed  for) 
gave  the  direction  N.  65  E. ,  an  inexplicable  difference  of  25°. 
This  emphasizes  the  need  of  an  accurate  topographical  map  like 
that  of  the  New  Jersey  survey. 

This  locality,  on  the  farm  of  Abraham  Brubaker,  is  immediately 
north  of  the  I^iancaster  road  which  passes  through  Wagontown  (not 
the  Lancaster  Pike,  an  approximatively  parallel  road  a  mile  and  a 
half  to  the  southward).  An  area  of  several  acres  of  ploughed  land 
is  strewn  with  numerous  masses  of  steatite,  mostly  of  small  size, 
while  occasional  fragments  of  basins  and  pots,  and  more  rarely  picks 
made  from  trap  rock  give  evidence  that  the  rerl  man  had  a  work- 
shop here.  No  rock  certainly  in  place  was  seen  in  this  field,  but  a 
resident  informed  me  that  foi*ty  years  ago  a  quarry  of  soapstono  was 
wrought  at  this  place,  out  of  which  large  blocks  were  taken  for.  use 
in  furnaces.  With  the  steatite  are  small  masses  of  schistose  gneiss, 
also  quartz,  some  of  it  containing  tourmaline.  In  the  steatite  octa- 
hedral crystals  of  magnetite  occur  rarely. 

On  the  westerly  edge  of  this  field  is  a  ridge  of  loose  sandstone 
rock  only  fifteen  or  twenty  feet  wide,  looking  as  if  hauled  and 
clumped  along  a  fence  line,  but  the  size  of  the  slabs,  and  their  simi- 
lar orientation,  showed  that  they  had  not  been  moved  far,  or  by 
other  than  natural  forces.  A  few  hundred  feet  to  the  westward  there 
appeared  a  high,  steep  ridge  of  Cambrian  sandstone,  precipitous 
on  its  southern  side.  The  rock  at  Brubaker' s  is  evidentlv  the  eastern 
termination  of  this  ridge  of  sandstone,  as  it  does  not  appear  on  the 
Brandywine  in  the  line  of  strike.     It  apparently  extends  westward 
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to  C'ompawville,  being  koown  further  west  as  Sandy  Hill.'  On  the 
north  ^ide  of  thie  ridge  the  highly  crystalline,  hard,  old^r  gueiss  ap- 
pears, nod  ill  it,  as  usual,  cousiderable  trnp,  an  outcrop  of  vrhicb 
appeiirs  about  three-eighths  of  a  mi!e  north  of  the  ridge,  and  about 
a  half  mile  north  of  West  Cain  Meeting-house. 

The  next  outcrop  of  the  uorthern  series  is  on  the  fann  of  William 
Faxson  on  the  Philadelphia  and  Lnucueter  turnpike  in  West  Sads- 
liury  Township,  near  the  northwest  branch  of  the  Oetorara  Creek. 
It  is  very  insignificant  and  poorly  exposed.  On  the  Breou  map  it  is 
live  miles  S.  70  W.  from  the  Brubaker  outcrop. 

The  easteniniost  outcrop  of  the  southerly  line  is  also  poorly  ex- 
posed and  insignificant.  It  is  in  Valley  Township  on  the  farm  of  K. 
S.  Untstead,  one  mile  N.  70  W.  from  Coatesville  and  about  a  mile 
mid  a  half  nearly  south  of  the  Wiiidle  outcrop.' 

The  nest  is  also  in  Valley  Township.  It  is  ok  the  farm  of 
WilliaiD  Hoofman,  about  a  mile  N.  45  E.  of  Pomeroy  and  two  milee 
S,  65  W.  from  the  first.  There  is  a  large  amount  of  the  rock  here 
strewn  in  fragments  over  the  surface.  One  mass  only  was  apparently 
in  place,  striking  N.  65  E.,  the  dip  uncertain.  Here  cubic  crystals 
of  probably  limonite  peeudomorph  after  pynte  were  found.  Tha 
steatite  is  in  smaller  maBses.  softer,  and  apparently  more  nearly  ap. 
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to  be.  Very  close  to  this  are  two  depressions  out  of  which  soapstone 
is  reported  to  have  been  quarried.  Mr.  Wilson  informed  me  that 
basins  of  Indian  manufacture  were  found  here  in  comparative 
abundance. 

At  the  school  a  public  road  runs  nearly  east  Along  this,  on  both 
sides  for  a  quarter  of  a  mile,  and  then  on  the  north  side  the  steatitic 
and  serpentine  rocks  abound,  but  none  were  seen  certainly  in  place. 
With  these  was  much  gueissoid  rock  and  rusty  quartz,  also  in  loose 
masses.  A  mile  east  of  this  a  large  mass  of  steatite  is  visible  in 
the  road,  and  I  am  informed  that  it  occurs  a  half  mile  farther  east 
on  the  Limestone  road,  the  dividing  line  between  the  townships  of 
Sadsbury  and  West  Sadsbury.^ 

Between  a  quarter  and  a  half  mile  north  of  the  steatite  the  older 
gneiss  is  visible  in  a  road  running  north  between  two  branches  of  the 
Octorara. 

The  fourth  and  westernmost  of  the  southerly  outcrops  is  the  oue 
which  has  furnished  probably  the  greatest  variety  and  number  of 
specimens  of  Indian  handiwork,  their  quarries  being  still  partially 
visible.  It  is  situated  on  the  farm  of  George  Williams,  in  Sadsbury 
Township,  Lancaster  Ckiunty,  about  one  mile  west  of  Christiana, 
and  three  miles  S.  70  W.  from  the  Swan  outcrop.  The  only  ad- 
jaoent  rock  visible  is  a  feldspathic  gneiss  of  the  Chester  County 
variety.  This  is  shown  in  numerous  loose  masses  in  a  line  nearly 
Dortheast  from  the  steatite  outcrop.  The  steatite  is  strewn  in  frag- 
ments, some  of  them  quite  large,  over  an  area  of  several  acres,  and 
there  are  two  places  where  quarries  evidently  existed  but  which  have 
been  used  as  dumping  grounds  for  the  adjacent  rock.  In  these,  I  am 
informed,  the  rock  in  place  was  exposed. 

The  steatite  from  all  these  localities  is  much  alike,  generally  schis- 
tose, quite  soft,  though  impure  and  containing  a  large  number  of 
small  cavities  as  if  from  the  weathering  out  of  a  contained  mineral. 
No  crystalline  form  was  ol)served  in  the  cavities,  they  often  contain 
ferric  oxide.  The  particles  of  talc  are  usually  comparatively  large 
and  irr^ular,  making  the  rock,  on  a  casual  inspection,  resemble  a 
mica  schist  more  than  the  talc  schists  of  the  Lafayette  steatite.  The 
color  is  usually  dull  gray,  more  rarely  greenish.  Except  at  the 
Swan  outcrop  it  is   not   visibly   accompanied    by   serpentine.     At 

'  West  Sadsbury  was  set  off  from  Sadsbury  in  1878.  The  dividinK  line  is  the 
Limestone  road,  an  old  Indian  trail  and  an  important  highway,  which  is  the  west 
liDe  of  the  borough  of  Parkesburg. 
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Cbristiima  it  oontains  garnets,  nt  Brubftkcr's  nmgDetite,  and  at  Hoo^ 
mail's  altered  p^Tita.  At  HoofiDBii'^,  in  email  (jiianlity,  ip  a  crypto- 
cryslalline  variety,  very  soft,  very  pale  gre«D,  nearly  white  in  oulor, 
atid  reeembling  the  talc  schist  of  Lofuyette.  At  the  Swan  outcrop 
chlorite  in  large  Iblia  occurs,  also  a  rock  apparently  one  of  the 
boroblende  family  changing  into  9teatit«  or  t-hlorite. 

At  the  Windle  outcrop  the  masses  of  steatite  so  closely  r^«mble 
the  adjacdut  masse:)  of  schistose  gneiss  (hat  one  is  in  doubt  until  be 
tests  for  hardness,  and  there  appears  to  be  a  gradation  from  the  very 
bard  to  the  very  sotl  rock, 

1  have  stated  that  these  outcrops  are  in  the  L'hester  County 
gneiss,  but  to  this  the  William  Paxson  outcrop  may  be  an  exception. 
There  is  an  outcrop  of  the  ancient  gneiss  to  the  southwest  of  It. 
The  espoeurea  do  not  suffice  to  indicate  much  more  than  its  certain 


There  is  one  other  outcrop  of  steatite  (o  which  my  attention  was 
culled  by  Mr.  Windle,  further  north  than  any  of  thiMe  already 
nieutioued  and  apparently  isolated.  It  is  on  the  farm  of  8aniuel 
Holmes,  and  on  the  aouth  braoch  of  Birch  Kun,  an  affluent  of  the 
west  branch  of  the  Brandywine,  in  West  Cain  Township.  Chester 
Co. ,  and  is  in  the  counje  of  the  ancient  gneiss,  which  ranges  north  of 
ihe^iUKUtnrif.,  m,rlhorthcChi;>h-r('oiHily  L'm'ks  iu  West  Oil n.     As 

si.'iititc,  with  iiiii^.^^cs  of  <i'hi,-i.>-f  ^■[i.'is!'  rt'scmbliuir  it  iu  nppeiiramv. 
I'f  rli[i|is  llic  uinsi  sirikiiiL'  I'l'iuuri'  ;tt  nil  tlicfc  outcrops,  considered 
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The  following  annual  reporte  were  read  and  referred  to  the  Pub- 
lication Committee : — 

REPORT  OF  TPIE  RECORDING  SECRETARY. 

The  interest  in  the  meetings  of  the  Academy  has  been  well  suntaiued 
during  the  past  year,  and  the  work  of  the  Publication  Committee,  the  re- 
port of  which  it  is  customary  to  include  in  that  of  the  Recording  Secre- 
tary, has  been  of  more  than  the  usual  in)(>ortance.  The  attendance  at 
the  meetings  has  averaged  thirty-six.  Verbal  communications  have 
been  made  by  Messrs.  Sharp,  Ryder,  Dixon,  Libbey,  Chapman,  Cope, 
Willcox,  Wistar,  Pilsbry,  Holman,  Goldsmith,  Rand,  Mercer,* 
Brinton,  Allen,  Heilprin,  Woolman,  A.  E.  Brown,  Ball,  Sangree, 
Eakins,  Morsell,  McCook,  Wilson,  Rhoads,  Morris,  Johnson,  Rex, 
and  McFarlane.  Such  of  these  communications  as  have  l>een  re- 
ported by  their  authors  have  been  published  in  the  Proceedings. 

During  the  year  192  pages  of  the  Proceedings  for  1893  aii<l  876 
for  1894,  illustrated  by  13  plates  have  been  published.  The  first 
and  second  numbers  of  the  tenth  volume  of  the  Journal,  composed 
of  two  elaborate  memoirs  by  Clarence  B.  Moore  on  the  sand  mounds 
of  Florida,  and  consisting  of  246  pages  and  33  plates,  have  also 
been  issued  and  distributed.  Material  is  now  in  the  hands  of  the 
Publication  Committee  for  the  completion  of  the  ninth  volume,  which 
has  been  delayed  in  consequence  of  the  character  of  Mr.  Moore's 
papers,  and  it  is  hoped  that  the  last  number  will  be  distributed  to 
subscribers  and  correspondents  early  in  the  spring.  There  will 
then  remain  in  the  hands  of  the  Committee  for  the  continuation  of 
the  tenth  volume  a  memoir  on  the  development  of  the  brain  in  the 
Anthropoids,  by  the  late  Dr.  Andrew  J.  Parker,  and  one  on  the  crania 
of  the  Sand  Mounds  of  Florida,  by  Dr.  Harrison  Allen,  the  latter 
to  be  elaborately  illustrated  through  the  liberality  of  Mr.  Clarence 
B.  Moore,  to  whom  the  Academy  is  also  indebted  for  the  fine  plates 
accompanying  his  own  communications. 

The  Manual  of  Conchology  has  been  continued  by  the  Conchologi- 
cal  Section,  482  pages  and  79  plates  having  been  published  in  the 
two  series  of  which  the  w^ork  consists,  while  340  pages  and  10  plates 
of  the  Entomological  News  and  344  pages  and  8  plates  of  the  Trans- 
actions of  the  American  Entomological  Society  have  l)een  issued  by 
the  Entomological  Section. 


^^■J  intOC-KKDlNOS  UF  THK  ACADEMY  OF  [1894. 

F,)rty-three  papers  have  been  preseated  for  publication  as  : 
Iowa:  Samuel  N.  Rhoads  7,  Edw.  D.  Cope  4,  Wm.  B.  Scolt  3, 
Thoinaa  Meeliau  2.  H.  A.  Pilsbry  2,  Witmer  Stone  2,  Clarence  B, 
Moore  2,  A.  Orlmanu  2,  C.  H.  Merriam  2,  T.  D.  A.  Cockerell  2, 
W.  H.  Hiilmea  1,  Henry  C.  Chapman  1,  David  Starr  Jordan  I, 
H.  F.  MoorB  1,  Heiirv  C.  Mercer  1.  E.  Goldsmith  1,  Arthur  E. 
Brown  1.  Tho».  Enkins  1,  Harrison  Allen  I,  G.  C.  Davis  I.  F.  (.'. 
Baker  1,  C.  W.  Johnson  1,  Wm.  J.  Fos  1,  J.  B.  Ellis  and  B.  M. 
Everhardt  I,  and  J.  Pprcy  Moore  1.  Thirty-eight  of  these  have 
l>een  reported  on  favorably  for  the  Proceedinga  and  five  for  the 
Journal. 

Twenty-nine  meniliers  and  one  correspondent  have  been  elected. 
The  deaths  of  thirteen  members  and  five  correspondents  have  beOT 
announced.  Nine  res'gnations  of  membership  have  been  presented 
and  accepted. 

Mr.  Gavin  W.  Hart  having  resigned  his  position  intheOonncil  of   ■ 
the  Academy,    Dr.    C.    N.    Peirce  was  elected  to  fill  the  vacanqf 
April  3d. 

The  By-Laws  were  amended  February  27th,  by  the  addition  of 
the  following  words  to  Article  XHI,  of  Chapter  5:  "Should  any  Sec- 
tion be  dissolved,  become  extinct,  or  cease  to  exist  For  any  canse 
wlinlever,  iill  the  projierty  iiiid  cffi-ft,^  i,f  snrli  SePlion  sh.ill  be  held 
by  [h<;  Aciulf^niy  fcir  lis  (iwii  n^e  iti  such  of  its  dc|i;irtnLpn(!i  lis  it  uuiy 
dci'Mi  most  a|ipr<ipriatc,  preferring  those  ni^nre.-'t  relateii  to  the  iibji'cls 
of  siicli  Si'cliiin.  except  such  pro|ierty  or  pans  tberei)f  as  mnv  lio 
subject  Id  i-nnditjuns  or  liiiiitalious  by  deed,  devise,  beijoesl,  or  s|)oi-ial 
agrcenicnt.  in  Hhicli  cuse  mlcIi  pnijierty  sliall  lie  ilisyiosed  of  in  nc- 
cordjiiu'c  Hitlisucli  coudiliDn,  limitation,  or  agreciiieiil," 
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Dnring  the  absence  of  the  Recording  Secretary  in  Europe  the 
duties  of  the  office  were  acceptably  performed  by  Mr.  Win.  J.  Fox. 
All  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan, 

Recording  ^Secretary, 


REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  respectfully  reports  that  during  the 
year  commencing  December  1st,  1893,  he  has  received  from  eighty- 
two  societies,  museums,  etc.,  one  hundred  and  forty-six  acknowledg- 
ments of  the  receipt  of  the  publications  of  the  Academy,  and  from 
fifty-four  societies,  editors,  etc.,  sixty-three  notices  of  the  forwarding 
of  their  own  publications  to  the  Academy,  together  with  fifteen  ap- 
plications to  exchange  publications  for  reports,  etc.,  asking  for  miss- 
ing numbers  of  the  Academy's  publications,  and  one  lo  discontinue 
the  exchange  with  the  Academy.  Thirty-eight  letters  on  various 
subjects  have  been  received  and  thirteen  written.  Fifteen  circulars 
and  invitations  to  the  Academy  to  participate  in  congresses  or  meet- 
ings, have  been  received  and  answered. 

During  the  year  one  correspondent  has  been  elected  and  notified. 
The  deaths  of  five  correspondents  have  been  reported.  Six  certifi- 
cates have  been  sent  to  correspondents. 

Seven  hundred  and  fifty-six  acknowledgments  for  gifts  to  the 
library  and  one  hundred  and  twenty-eight  for  gifts  to  the  museum 
have  been  forwarded.         Respectfully  submitted, 

Benj.  Sharp, 
Corresponding  Secretary. 


PROORBDINOB  OP  TMB  f 


KEE'OUT  OF  THE   LIBRARIAN. 

The  additions  to  the  lilirary  received  diiritig  the  paat  twelve  muothft 
have  shown  a  gratifying  iucreai<e  over  the  acccraioii^  of  ihe  year  be- 
fore. They  number  4,866,  cousistiog  of  4,3^5  paraphleti;  and  parU 
of  periiKiicals,  475  volumes,  46  maps,  and  10  photogrnphs. 
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Geological  Survey   of    Ala- 
bama,    1 

United  States  Fish  Commis- 
sion, .  •. 1 

United  States  Civil  Service 

Commission, 1 

Department  of  Mines,  Nova 

Scotia, 1 

Upsal  Observatory, 1 

8.  R.  Roberts, 1 

Dr.  Henry  Skinner,  ....  1 

Dr.  M.  V.  BaU, 1 

Directors    of    City    Trusts, 

Philadelphia, 1 

Australian  Museum,  ....  1 


Iowa  Geological  Survey,  .   . 

Mrs.  H.   Carvill  Lewis,  .   . 

Angelo  Heilprin, 

East  Indian  Government,  . 

Venezuelan  Government,  . 

Norwegian      Meteorological 
Institute, 

Illinois  State  Board  of  Agri- 
culture,    

Dr.  H.  C.  Wood, 

American    Humanitarian 
League, 

Comity  M6t6orologique    In- 
ternational,    

John  L.  Peyton 


They  were  distributed  to  the  several  departments  of  the  library  as 
follows: — 


Journals, 3,910 

Geology 234 

Botany, 133 

Conchology, 113 

General  Natural  History,  .  58 

Anthropology, 54 

Entomology, 43 

Mammalogy, 28 

Anatomy  and  Physiology,  .  27 

Mineralogy,  . 22 

Voyages  and  Travels,  ...  19 


Ornithology,  .......  18 

Agriculture, 15 

Physical  Science, 14 

Encyclopedias, 11 

Herjxjtology, 10 

Ichthyology, 9 

Chemistry, 8 

Helminthology, 7 

Bibliography, 5 

Geography, 1 


In  addition  to  these,  1 27  works  having  no  relation  to  science  have 
been  received  and  catalogued  for  future  disposition  by  the  Library 
Committee. 

The  increase  in  the  number  of  accessions  is  due  to  replies  received 
to  258  applications  for  deficiencies  and  62  propositions  for  exchange 
of  publications.  The  latter  included  letters  written  to  all  the 
scientific  societies  and  journals  not  yet  on  the  Academy's  exchange 
list,  the  names  of  which  could  he  ascertained.  The  results  of  the 
correspondence  have  been  encouraging. 

The  binding  has  been  confined  almost  entirely  to  the  department 
of  journals  and  periodicals,  403  volumes  having  been  bound  during  the 
year,  while  86  volumes  are  now  in  the  hands  of  the  workmen.  Much 
still  remains  to  be  accomplished,  although  the  good  results  of  the  last 
two  years'  comparatively  liberal  appropriations  for  binding  are 
31 


e  always  earefully  collated  in  the  Academy 
before  being  seut  out  of  tlie  building.  The  work  was  iuterrupled 
during  the  Bummer  in  couBequence  of  the  Librarian's  abaeuce  in 
Europe.  Hp  took  occasion  to  vinit  i^uch  lihraries  of  scientific  societies 
as  could  be  reached  in  the  cities  visited,  and  is  glad  to  be  able  to 
state  that  no  library  devoted  purely  to  natural  hiBtory  seen  by  him  was 
superior  eilher  iu  extent  or  in  conveuieuce  of  arrangement  to  that  of 
the  Acmlemy. 

Perhaps  the  moet  importaut  bibliographical  aid  to  the  scientific 
studeut  is  the  Royal  Society  Catalogue  of  Scientific  Papers.  The  ten 
volumes  now  issued  embrace  an  iilpbabeticol  arrtingemenl  of  authors 
with  ihe  titles  of  their  coulrihuliou^  from  1800  to  1883.  It  has  long 
been  felt  ihat  a  catalogue  of  these  jmpere  arrttngetl  according  to  sub- 
ject was  a  most  importjtut  desideratum,  but  oue  which  must  necessarily 
be  the  work  of  co-operation  among  the  scientific  societies  and  biblio- 
graphers of  the  world.  AtteJition  was  called  to  the  desirability  of 
such  a  compilation  in  the  report  of  the  Librarian  of  the  Academy 
for  1889,  aud  it  is,  therefore,  now  a  chuk  of  congratulatioa  that  the 
subject  is  under  consideration  by  the  Royal  Sodety  of  Ijondon. 

A  circular  having  been  received  from  the  Society  a^ng  for  co- 
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4.  That  the  scope  of  such  a  classified  catalogue  should  embrace 
the  various  yearly  bibliographies  of  special  sciences  now  issued. 

5.  That  whenever  translations  or  summaries  are  believed  to  be 
desirable,  English  should  be  made  the  basis  of  the  catalogue. 

The  Academy  is  indebted  to  George  Vaux,  Mary  M.  Vaux, 
George  Vaux,  Jr.,  and  Wm.  S.  Vaux,  Jr.,  for  a  fine  portrait  in  oil 
of  the  late  Wm.  S.  Vaux,  whose  long  connection  with  the  Academy 
as  Curator,  Vice-President,  and  member  of  various  executive  com- 
mittees for  over  forty  years,  together  with  his  i)ermanent  association 
with  the  mineralogical  and  archseologioal  departineut**  of  the  Museum, 
of  which  the  Wm.  S.  Vaux  Collections  form  an  important  part, 
renders  this  memorial  of  unusual  interest. 

Special  acknowledgment  is  due  to  Mr.  Wm.  J.  Fox  for  his 
efficient  and  faithful  discharge  of  the  duties  of  the  office  during  the 
Librarian's  absence.  Means  were  again  provided  by  friends  of  the 
Academy  for  the  employment  during  the  summer  months  of  Signor 
Emanuele  Fronani,  much  of  whose  time  was  devoted  to  the  correspon- 
dence regarding  deficiencies  and  exchanges. 

All  of  which  is  respectfully  submitted. 

Edward  J.  Nolan, 

Ldbrarvm. 


REPORT  OF  THE  CURATORS. 

The  Curators  report  that  the  museum,  so  far  as  regards  the  preser- 
vation of  the  specimens,  is  in  the  satisfactory  condition  described  in 
their  last  annual  report,  while  important  progress  has  been  made 
during  the  year  in  the  rearrangement,  marking,  and  cataloguing  of 
the  collections. 

It  is  also  a  satisfaction  to  report  the  completion  of  the  new  museum 
building  and  the  transference  of  some  of  the  collections  to  the  new 
galleries. 

It  was  deemed  most  desirable  to  devote  the  first  floor  of  the  new 
museum  to  the  departments  of  Archieology  and  Mineralogy,  and  in 
accordance  with  this  plan  the  entire  Vaux  collection,  numbering  33 
cases,  has  been  transferred  under  the  direction  of  the  Curators  and 
Mr.  W.  W.  Jefferis,  the  special  curator  of  this  collection.  Mr. 
Jefferis  has  given  many  valuable  minerals  to  this  great  collection 
during  the  year  ;  and  thanks  to  his  untiring  energy  the  entire  cabinet 
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IB  Qi>w  in  fysteniutic  order.  The  arraa^ment  of  the  specimens  in  the 
Vaus  airhiL-ologicnl  culliivtioa  wiU  also  aoon  be  completed. 

Mr.  Clarence  B.  Moore  generously  presented  sis  haudsome  ex- 
hibitiuQ  cases  made  under  the  direction  of  the  Curators  for  the  Mo«>re 
collection  of  Indian  pottery  and  nioiiiid  relics  from  Florida,  which 
h&ve  been  placed  iu  the  oew  building  next  to  the  Vaus  collection. 
Mr.  Moore  has  personally  ciu peri ii tended  the  transference  and 
arrBtigement  of  his  specimens,  which  now  constitute  probably  the 
rao»t  valuable  archaeological  senes  from  this  region  in  existence. 

The  Academy  haa  also  purcha^  four  additional  cases  like  those 
iu  which  the  Moore  collectiou  is  placed,  nnd  in  these  have  been 
arranged  the  celebrated  Poinsett  cnllertion  of  Mexican  antiquitiee 
deposited  by  the  American  Philosophical  Society,  and  the  Haldemau 
Indian  collection.  In  addition  to  these  the  cases  of  Eskimo  itiiple- 
menta  and  clothing  have  been  removed  to  the  new  building,  and 
numerous  spears,  shields,  kyaks,  and  canoes  have  been  placed  Id 
position  on  the  walls  aiid  pillars.  Id  a  short  time  the  remainder  of 
the  arch ieologi cat  material  will  be  removed  to  the  new  building. 
This  floor  will  then  be  ready  for  exhibition. 

The  archffiological  department  of  the  museum,  as  finally  arranged, 
will  form  one  of  the  finest  exhibitu  in  the  country,  being  only 
;=iiilins-td  in  value  bv  iliose  iit  ('aml)i'idf,'e  nnd  Washiufrtoii.  C'on- 
tuiniri;;  as  it  does  uumy  uniijue  .-^jiecimens,  this  <le|inrtnient.  wliii'h 
fur  lack  i)f  sjiace  has  been  so  long  neglected,  will  now  I*  placed  in 
good  condition.  The  Academy's  cabinet  of  minerals  will  be  trams- 
ferreil  as  soon  as  suitable  cases  can  be  securetl.  It  will  be  arninged 
contiguous  to  the  Vaux  collection  of  minerals. 

In  addition  to  the  transference  of  these  iwliections  to  the  new 
building  an  iniiwrtant  rearrangement  bus  been  effected  in  the  old 
museum.  Nine  cases  linve  been  reinoved  tg  the  room  over  the 
Lecture  Hall,  which  has  been  set  apart  lu  illustrate  the  natural 
history  of  I'enneylvauia  nnd  New  .Icrscy.  The  mamuuils  of  these 
Slates  have  been  selected  froni  ibe  i^cneial  oillpcli<in  uuil  many  new 
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being  prepared  for  presentation  by  Dr.  Henry  Skinner,  80  that  there 
will  soon  be  an  exhibit  of  the  natural  history  of  Pennsylvania  and 
New  Jersey  much  more  complete  than  has  heretofore  been  displayed, 
and  which  will  constitute  a  representative  State  Museum. 

Among  other  work  accomplished  during  the  year  may  be  men- 
tioned the  rearrangement  of  the  mammalian  osteological  collection, 
many  of  the  disarticulated  skeletons  being  placed  in  drawers  where 
they  are  more  available  for  study. 

The  large  amount  of  unclassified  pulscontological  material  stored 
in  drawers  on  the  main  floor  has  also  been  re-examined,  roughly 
classified  and  labeled,  thus  greatly  facilitating  the  final  disposition  of 
the  material. 

In  cataloguing  the  museum,  important  progress  has  been  made, 
especially  in  the  department  of  birds,  where  5,907  specimens  have 
been  carefully  examined,  identified  and  catalogued,  the  types  and 
duplicates  unnecessary  for  display  being  removed  from  the  stands  and 
pbioed  in  cabinets,  those  desirable  for  exhibition  being  remounted. 
In  this  work  the  Curators  have  followed  the  practice  adopted  in  all 
other  large  museums,  and  endorsed  by  letters  from  the  leading 
ornithologists  of  the  world.  A  more  detailed  account  of  the  work 
of  the  ornithological  department  will  l)e  found  in  the  report  of  the 
Section. 

The  collection  of  reptiles  and  batrachians,  numbering  8,939  jars, 
has  also  been  carefully  examined  during  the  year,  the  jars  numliered 
and  a  rough  catalogue  prepared.  The  entries,  however,  have  not 
yet  been  copied  into  the  regular  catalogue  pending  a  revision  of  the 
identifications. 

In  the  mineralogical  department,  through  the  valuable  assistance 
of  Mr.  J.  K  Richardson,  the  entire  collection  of  over  8,000  speci- 
mens has  been  permanently  numbered  with  painted  figures  and  a 
considerable  portion  catalogued.  The  importance  of  this  work  can- 
not be  overestimated,  as  it  will,  when  completed,  preclude  all  possi- 
bility of  loss  of  data  by  the  misplacing  of  specimens. 

The  department  of  invertebrate  pal«Tontology  has  profited  by  the 
liberality  of  the  Rev.  Dr.  L.  T.  Chamberlain,  who  has  provided  a 
handsome  mahogany  case  for  the  display  of  the  Isaac  Lea  collection, 
and  has  sent  an  expedition  to  the  fossil-bearing  be<ls  of  the  Southern 
States.  A  rich  collection,  numbering  over  500  species,  has  been 
secured,  and  is  now  being  unpacked  and  classified.     Dr.  Chamber- 
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lain  bas  a\m  generously  provided  caees  for  the  valuRhle  alaha  of 
f'oaml  foot  prints  presented  by  laaac  I^a.  During  the  year  Dr. 
Chamberlain  was  appoiuteil  iipecial  conservator  of  the  eocene  fossils. 

The  remainder  of  the  Pennsylvania  State  Geol<^cal  Survey  col- 
lectiou  is  alao  being  unpacked  and  arranged  so  that  all  the  tunt^rial 
will  soon  lie  available  for  sludy. 

During  the  latter  part  of  last  year  Dr.  Benj.  Sharp,  in  conjunction 
with  I'rof.  Wm,  Libby,  Jr..  conducted  an  important  expedition  to 
the  Hawaiian  Islands.  As  he  returned  too  late  to  prepare  his  f«l- 
lertfouB  for  preseotalion  in  time  for  the  last  annual  report,  no  tnen- 
liou  of  them  was  made  at  that  time.  During  the  past  year  these 
collections  have  been  arraugcl  in  the  museum  where  they  fomi  a 
valuable  addition,  comprising  many  archjeological  specimens  of  in- 
terest, as  well  as  a  fine  series  of  volcanic  roeis  and  lavas,  and  a 
series  of  dried  plants. 

The  Academy's  taxidermiBt,  Mr.  D.  N,  McCadden,  besidefi  spend- 
ing much  time  during  the  year  in  remounting  the  hirde,  has  prepaTe<l 
a  large  number  of  new  specimens,  mainly  received  in  the  flesh  from 
the  Zoological  Society  of  Philadelphia.  These  have  been  mounted  for 
the  museum  or  coDverl«d  into  skins  or  skeletons  as  the  circunntancM 
^rranted. 

The  :icivs.sii)iis  diiriiif.'-   ihe  vciir   liiivi^   licun   of  greiit   ini|inrtnn<'e. 
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been  obtained,  full  accounts  of  which  will  be  published  in  the  near 
future. 

The  muaeum  during  the  year  has  furnished  aid  to  many  specialists 
who  have  been  offered  every  facility  within  the  power  of  the  Curators, 
while  the  interest  of  the  general  public  in  the  exhibits  would  appear 
to  be  greatly  stimulated.  This  is  largely  due  to  the  custom  inaugu- 
rated during  the  past  year,  of  plaoing  new  and  attractive  specimens 
in  a  prominent  place  on  the  main  floor  of  the  museum  for  some  days 
before  putting  them  in  their  final  positious,  as  well  as  to  many  popu- 
lar articles  which  have  appeared  in  our  daily  papers. 

Specimens  have  been  loaned  during  the  year  to  Mr.  T.  Waylaud 
Vaughan,  Dr.  Wm.  H.  Dall,  Austin  C.  Apgar,  B.  W.  Evermanu, 
Pro£  Jaa.  HaU,  Messrs.  F.  W.  True,  F.  M.  Chapman,  C.  W.  Rich- 
mond,  and  Dr.  Geo.  Bauer. 

The  departments  of  botany  and  entomology  have  been  under  the 
care  of  the  special  conservators,  Mr.  John  H.  Redfield  and  Dr.  Henr}' 
Skinner  respectively,  to  whom  the  Curators  are  indebted  for  their 
valuable  aid.  Acknowledgment  is  also  due  to  Mr.  W.  W.  Jefferis, 
Curator  of  the  Vaux  Collections,  and  Messrs.  Shultz,  Boyer,  and 
Woolman  who  have  done  valuable  work  iu  classifying  and  labeling 
the  collection  of  diatoms. 

The  unusual  progress  thus  recorded  is  largely  owing  to  the  earnest- 
ness and  fidelity  manifested  by  the  assistants,  Messrs.  Witmer  Stone 
and  Samuel  N.  Rhoads,  Mr.  D.  N.  McCadden,  taxidermist,  and  the 
Jeesup  Fund  students,  Messrs.  J.  £.  Richardson,  Howard  Y.  Pen- 
nell  and  Henry  W.  Fowler. 

Samuel  G.  Dixon, 

Curator-m-charge. 


REPORT  OF   BIOLOGICAL    AND   MICROSC^OPICAL 

SECTION. 

During  the  year  nine  regular  meetings  of  the  Section  have  been 
held,  at  which  communications  were  made  and  microscopic  slides 
exhibited. 

Among  the  communications  of  s{)ecial  interest  were  those  of  Dr. 
B.  Sharp,  on  his  expedition  to  Hawaii  and  on  the  fertilization  of 
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plants  ;  those  of  Dr.  Geo.  A.  Rex,  on  bacteria  in  the  Myxoniycetcfl ; 
ot'  Mr.  Amoa  P.  Brown,  on  haire  on  Mentzelia,  and  Mr.  Beyer's 
description  of  a  new  form  of  diatom,  named  by  him  Rhabdonema 
Woolmanii. 

At  the  joint  raeeliug^  with  the  Academy  the  Section  hag  always 
been  represented  by  ila  members,  and  important  com miinica lions 
have  been  made  as  follows  :  Juhii-A.  Ryder,  pre|mrHtion  nf  iiervoua 
tissue,  formation  of  brain  convolutions:  Geo.  A.  Rex,  M.  D.,  pla»- 
modium  of  Myxoraycetes,  Diachtea  Thomusii ;  Benjamin  Sh«ri>, 
PhD,,  curious  growth  on  a  tree-root  from  San  Salvador,  fertiliza- 
tion of  ptanta  In  Hawaii ;  C.  S.  Boyer,  on  cyclosis  ;  Lenis  Woolman, 
remarks  on  diatoms ;  S.  G.  Dixon,  M.  D.,  protection  from  tubercu- 
losis; D.  S.  Uolman,  remarks  on  Myxomycetes;  S.  Trenner,  exhilij- 
tton  of  centrifugal  machine;  M.  V.  Ball,  M.  D. ,  remarks  on  tetanus 
aod  the  antitoxin,   crystals  formed  by  bacteria,  skulls  of  crimiiialsi. 

The  donadons  to  the  collection  have  been  few:  One  slide  of 
barking  sand,  by  Dr.  Res,  and  ten  slides  of  histologic  subjects  by  Mr. 
Leedom  Sharp. 

Five  new  names  have  been  added  to  the  list  of  members  aud  con- 
tributors.   One  death  has  been  announced,  and  two  members  have 
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The  following  gentlemen  were  elected  to  fill  the  various  offices  for 
the  ensuing  year : — 

Director,         .....  Benjamin  Sharp,  M.D. 

Vice- Director,         ....  John  C.  Wilson. 

Treasurer,      .....  Chas.  P.  Perot 

Corresponding  Secretary^  .  John  G.  Rothermel. 

Conservator,  ....  Geo.  A.  Rex,  M.D. 

Recorder, M.  V.  Ball,  M.D. 

Respectfully  submitted. 

M.  V.  Ball, 

Recorder, 


REPORT  OF  THE   CONCHOLOGICAL   SECTION. 

During  the  year  1894  specimens  of  mollusca  have  been  re- 
ceived from  45  persons,  and  a  large  number  of  species  new  to  the 
collection  have  been  added  to  the  museum,  as  well  as  a  few  new  to 
science.  As  usual,  a  great  many  specimens  illustrating  geographic 
distribution  and  variation  have  increased  the  study  series;  and  as 
the  growth  of  this  series,  which  is  arranged  in  drawers  under  the  ex- 
hibition cases,  exceeds  the  growth  of  the  exhibition  series,  we  are 
again  in  argent  need  of  space  for  its  proper  disposal. 

The  principal  accessions  during  the  year  have  been  several  send- 
ings  from  Dr.  J.  C.  Cox  of  shells  from  Australia  and  Tasmania,  a 
large  series  of  marine  shells  of  Japan  which  we  have  been  allowed  to 
select  from  the  collection  of  Mr.  Frederick  Stearns,  a  series  of 
Japanese  land  mollusks  in  alcohol,  and  a  very  valuable  collection  of 
shells  from  the  laukiu  Is.,  also  due  to  the  liberality  of  Mr.  Stearns. 
A  considerable  number  of  South  Australian  land  shells  and  chitons 
we  owe  to  Mr.  W.  T.  Bednall.  Finally,  the  Conservator,  with  the 
co-operation  of  Mr.  C.  W.  Johnson,  was  enabled  to  collect  very  ex- 
tensive series  of  the  mollusks  of  the  middle  St.  Johns  River,  Florida. 
Many  thousand  specimens  were  collected  from  numerous  localities 
and  the  material  amassed  will  prove  of  great  importance  in  the  study 
of  the  variable  and  ill-defined  species  of  Floridian  Unionidse.  An 
especial  object  of  the  journey  was  to  procure  certain  peculiar  local 
races  of  Vivipara  ;  and  a  number  of  varieties  new  to  science  were 
found,  including  one  of  the  most  divergent  forms  of  the  genus  yet 
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di^wvereil  in  any  country,  whicb  adds  aa  entirely  new  phase 
series  of  viiriutious  knowu  iu  the  family  Vi^iparids.     The 
of  theae  researches  is  attribulabte  to  the  excellent  fadlities  placed  at 
our  dispiwBl  by  Mr.  Clarence  B.  Moore. 

Acceseions  to  our  series  of  American  shells  have  been  received 
from  Messrs.  A.  G.  Welherby,  E.  G.  Vanatla.  Morris  Schick,  H. 
F.  Stupaltofi;  H.  E.  Sargent,  C.  W.  Johnson,  O.  A.  Nylnnder.  & 
N.  Rhoada,  W.  J.  Raymond,  and  numerous  others,  whose  namea 
appear  in  the  list  of  accessionB  to  the  museum.  A  collection  of 
New  Jersey  shells  has  been  made  and  jiresented  by  Messrs.  Witnier 
Stone,  B.  and  F.  H.  Brown.  It  is  now  arranged  in  the  Fennsyl- 
vnaia  and  New  Jersey  department  of  the 

From  Prof,   H.  W.  Gwatkiu,  of  Cambridge,  England,  we  havo 
received   a  large  number  of  mounted   radulie  of  mollusks, 
change  tor  material  for  motintiog. 

Mr.    H.    Suter  and   Prat:  F.  W.  Button,  of  New  Zealand,  aud 
Mr,  U.  Hedley,  of  Sydney,  New  South  Wales,  have  continued  dm 
.  ing  the  year  to  send  tie  new  and  rare  forms  of  antipodal   molluaka. 
A  series  of  Sandwich  Island  forms,  collected  by  Dr.  B.  Sharp,  hi 
added  several  rare  or  new  species;. 

Except  in  the  proper  placing  of  new  material  in  the  cases,  and  tlt» 


determiiiatinii    of  ii 


ilu-  t 


■  find  old  material,  hut 
]ill^■  the  year;  tlii^  ].:\^ 
ork,  l>ul  msiiuly  lo  the 


little 


ind,  we  havQ 

Husks,  iu  ex-  ^m 

Zealand,  aud  ^H 

ontinued  dii^  ^^M 

ial   molluaka.  ^H 

B.  Sharp,  has  ^H 

cases,  and  tlt»  ^^H 
jrk  has  Ih-cd 


cii  to  the  Coucholofrical 


H.  A.  l'ri.siinv. 


iiKl'OUT  OF  TIIF  KNTOMOLOGIC.VI,  SFCTION. 
['U,-   r,-i.l!if   mimtlily   mrcliu^'s   liiivc   liceii   hfid  duriii.ir  llie  year. 
vpt  ii,  .inly  :u,.\    Ai.-ii>i.      Tlir   ;iv.-rri-,.   iiltriidiLiirc  of  Mirri'il.vrs 

■-  ;,,„1  :,-,„-iiil,-.       Thr  |ml.]i.;,liiiM    1^iiu,m,    'ii>    tlif    iMUoim.h.-Wl 

N:LlLinil     S-i, ■!,.■,.>    iif     l'l,il;,>l.-lplu:i.     Ii;i-     l,<-cii     ruiitiiniPil.     Uiid 


1894.] 


NATURAL  SCIENCES  OF  PHIXJkDELPHIA. 


475 


Yolume  ^ve  completed,  with  three  hundred  and  forty  pages  and  ten 
plates.  One  new  member  has  been  elected  and  one  associate.  At  a 
meeting  held  Dec.  10,  1894,  the  following  were  elected  to  serve  as 
officers  for  the  coming  year: — - 


Director, 

Vice-Director, 

Recorder, 

Treasurer, 

Comervator, 

PubL  Committee, 


Geo.  H.  Horn,  M.D. 
Chas.  S.  Welles. 
Henry  Skinner,  M.D. 
Ezra  T.  Cresson. 
Henry  Skinner,  M.D. 
( James  H.  Ridings, 
1  Chas.  W.  Johnson. 
Henry  Skinner, 

Recorder. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  Botanical  Section  respectfully  reports  that  it  is  in  a  prosper- 
ous condition,  has  held  regular  monthly  meetings  at  which  valuable 
communications  have  been  presented  and  discussed,  and  that  it  is 
wholly  free  from  debt. 

The  herbarium,  owing  to  the  assiduous  labors  of  the  Conservator, 
Mr.  John  H.  Redfield,  is  in  a  highly  prosperous  condition,  contain- 
ing about  33,000  species  of  flowering  plants  and  ferns,  of  which  452 
new  to  the  herbarium  were  added  last  year. 

The  herbarium  is  hampered  by  want  of  room,  all  of  which  is  set 
forth  in  detail  in  the  Conservator's  annual  statement,  which  is  ap- 
pended as  part  of  this  report. 

The  officers  elected  for  the  ensuing  year  are :  — 

Director,        .....         Thomas  Mechan. 

Charles  E.  Smith. 
Charles  Schaffer  M.D. 
Stewardson  Brown 
J.  H.  Redfield. 
Respectfully  submitted, 

TnoMAS  Meeiian, 

Vice-Director. 


Vice- Director, 

Recorder, 

Cor.  Sec* y  and  Treasurer, 

C'Onservator, 


The  Conservator  of  the  Botanical  Section  reports  as  follows:  — 
This  is  the  nineteenth  year  since  a  change  of  the  By-Laws  of  the 
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Academy  placed  the  care  of  its  herbarium  with  the  Conserrator 
chosen  by  tbe  aenly  formed  Botanical  Section,  instead  of  with  a 
(H)nimittee  chnsen  by  the  Academy  aa  formerly.  Certainly  the  con- 
tinued and  rapid  growth  of  the  collection  and  the  improvenient  of 
itB  nooditioii  dtiriiig  that  period  have  not  been  excelled  In  any  por- 
tion of  the  Academy's  earlier  history.  Those  who  remember  the 
narrow,  dark,  and  cramped  accommodations  atforded  tUe  botanical 
collections  iu  the  old  Brund  Street  building,  and  the  miwieldly  port- 
folios in  which  they  were  arranged,  under  the  old  Linntean  system, 
can  now  congratulate  the  working  botanists  upoa  the  improvement  in 
the  accessibllitv  and  usefulness  of  the  herbarium  which  resulted 
from  the  change  of  quarters  and  from  more  modern  methods  of  ar- 
rangement. At  the  time  of  that  removal,  the  estimates  of  the  ex- 
tent of  the  collection  were  vague  and  exaggerated.  The  careful  and 
conservative  enumeration  which  has  since  been  made  of  the  flower- 
ing plants  and  ferns,  places  the  uumber  of  species  at  the  present 
time  at  over  33,000.  If  we  add  to  these  the  cryptogamic  collections, 
which  have  nut  been  to  carefulh  enumerated  the  total  would 
prubabH  approach  40  000  gpeciee  Nearly  one  halt  of  these  have 
been  received  8iu(«  we  have  been  ii 
number  of  new  species  received  gi\i 
growth  a  large  part  of  which  coni 
\iousU  repre"  iiltil  bill  now  in  lull 
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and  90  Australian  and  Polynesian.     452  of  these  are  new  to  our 
collection,  and  30  of  them  re[)reseut  new  genera. 

It  is  hoped  that  the  additional  space  soon  to  be  at  command  of  the 
Academy  will  enable  the  Curators  to  provide  some  means  for  the 
expansion  of  the  botanical  collections.  When  we  took  possession  of 
the  present  cases,  large  room  was  left  for  growth,  but  nineteen  years 
have  crowded  the  shelves  to  the  point  of  injury  to  the  contents.  If 
the  present  shelf  room  were  doubled  there  would  still  be  very 
moderate  space  for  that  future  increase  of  the  herbarium  which  may 
be  reasonably  expected. 

The  present  cases,  though  so  much  in  advance  of  previous  accom- 
modation do  not  afford  adequate  protection  from  dust,  and  should  l>e 
fitted  with  dust-tight  doors,  and  all  new  cases  should  be  of  the  best 

dust-proof  construction. 

Respectfully  submitted, 

John  H.  Redfield, 

Conservator. 


REPORT  OF  THE  MINERALOGICAL  AND  GEOLOGICAL 

SECTION. 

Meetings  of  the  Section  have  been  held  regularly  during  the  year 
except  during  the  summer  months.  The  attendance  has  not  been 
large,  but  this  has  been  due,  in  great  part,  to  illness  and  al)sence 
from  the  city  of  several  active  members.  There  has  been  no  lack 
of  interest.     The  additions  to  the  museum  have  been  satisfactory. 

It  is  hoped  that  in  the  new  building  space  and  cases  may  be  pro- 
vided for  a  display  of  the  minerals  and  rocks  of  the  vicinity  of  our 
city,  for  it  is  believed  that  the  present  small  and  poor  local  collec- 
tion could  easily  be  increased  so  as  to  be  a  most  valuable  and  in- 
teresting feature  of  the  museum. 

The  following  officers  have  been  elected  for  the  ensuing  year: — 

Director^  .....  Theodore  I).  Rand. 


Vice- Director  f 
Conservator, 
Treasurer, 

Corresponding  Secretary, 
Recorder, 


W.  W.  Jetteris. 
W.  W.  Jefferis. 
John  Ford. 
Chas.  Schiiffer,  M.D. 
Chas.  Sc«huffer,  M.  D. 

Respectfully  submitted, 

TiiEO.  D.  Rand,  Director, 


REPORT  OF  THE  ORNITHOLOGICAL  SECTION. 

The  Set'tioii  is  pleased  to  report,  that  the  Ornithological  Departnieut 
of  the  Miisenm  is  io  excellent  condition  as  regards  the  preservation  of 
the  specimens,  antl  to  uote  important  progress  lu  the  work  of  reno- 
vating the  oollection  on  the  plana  outlined  iu  a  previous  report. 

The  que^stioii  having  arisen  as  to  the  policy  of  remounting  the 
ty|H!  specimens  and  duplicates  unnecessary  for  display,  as  has  btxu 
the  ciiatom  during  the  past  two  vearB,  the  Conservator  cousulted 
several  of  the  leading  oniithologista  of  the  world  and  ohtained  their 
uuqualifierl  endorsement  of  the  plans  for  the  renuvatiou  of  the  collec- 
tion recomniended  hy  the  Section  and  adopted  by  the  Curators. 

In  view  of  the  endorsement  of  R.  Bowdler  Sharpe.  Rol)ert  Ridg- 
way,  and  other  high  authoritieci  we  feel  fully  justified  iu  the  cour^ 
we  have  pursneil  and  are  convinced  that  the  prn[)er  preservation  of 
our  oollection  of  birds  ie  alisolulely  dependent  npou  the  contiuunnce 
of  the  treiitnient  that  we  have  already  outlined. 

Owing  to  the  miscellaueous  duties  of  the  Conservator  iu  his  poei- 
tioD  as  Assistant  to  the  Board  of  Curators,  his  work  on  the  omitlio- 
logical  collectiou  wtu  mainly  mtricted  to  the  summer  months.     At    , 
this  time,  also,  the  Academy's  taxidermist,  Mr.  David  N.  McCad- 
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•exchauge  or  by  purchase,  and  also  numerous  specimens  from'  the 
Zoological  Society  of  Philadelphia,  among  which  may  be  mentioned 
specimens  of  Struthio  molyhdophanes  and  DromiuB  irroratiis. 

The  Delaware  Valley  Ornithological  Club  has  added  many 
attractive  groups  to  the  collection  of  Pennsylvania  and  New  Jersey 
birds  which  is  rapidly  approaching  completion. 

At  the  annual  meeting  of  the  Section  held  December  17,  1894, 
the  following  officers  were  elected: — 

Director^         .....  Dr.  Spencer  Trotter. 

Vice-  Director,  ....  Geo.  S.  Morris. 

Recorder,        .....  Stewardson  Brown. 

Secretary,       .....  Chas.  E.  Rideiiour. 

Treasurer  and  Conservator,       .  .  .   Witmer  Stone. 

Respectfully  submitted, 

Witmer  Stone, 

ConseiTaior. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 

PALEONTOLOGY. 

The  Professor  of  Invertebrate  Paleontology  respectfully  reports 
that,  as  heretofore,  he  has  delivered  his  regular  spring  courses 
of  lectures,  twenty- five  in  number,  the  attendance  at  which  has  been 
larger  than  in  any  previous  year.  These  lectures,  embracing  in  great 
part  the  physiographic  features  of  the  region  about  Philadelphia, 
were  supplemented  by  weekly  field  parties,  and  by  two  special  sum- 
mer class  excursions:  one  to  the  region  of  the  Shawangunk  and 
Delaware  Mountains,  the  other  to  the  Bermuda  Islands.  On  the 
first  of  these  excursions  the  methods  of  topographical  surveying  were 
practically  demonstrated  in  addition  to  the  regular  work  in  geology 
and  paleontology.  Two  new  fo^?sil-l)eariug  localities  in  the  Trias 
were  discovered  in  the  course  of  the  spring  excursions. 

The  collections  in  the  department  of  Invertebrate  Paleontology 
have  not  l>een  materially  augmented  during  the  year,  nor  has  their 
condition  been  very  greatly  changed.  Much  has  been  done  to- 
ward determining  and  redetermining  unidentified  or  doubtful  forms, 
and  from   many  specimens  hitherto  unofficially    labelled — i.e.,  not 
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that  had  been  made  on  the  floor  of  the  muaeiim  broke  into  tbe  eon- 
l.iniiit)-  of  the  arran^emeut  that  formerly  existed,  and  uecea«itHt«i1  a 
considerable  rever<a]  in  tbe  dieposition  of  the  series.  An  almost  full 
readjustment  has  lieen  made  for  the  time  being,  but  it  cannot  be  ^iiid 
to  meet  tbe  actual  requirements  of  the  collection.  Very  uenr\j 
double  the  caee-roitni  (hat  the  collection  now  occupies  is  needed  for  a 
proper  display  ot^  unci  to  meet  ndditions  to,  the  American  fossils 
alone,  and  tbe  European  collection,  which  Ib  very  disadvantageoufly 
stored  away  in  drawers,  would  ocimpy  about  ns  much  space  as  tbe 
American  collection  occupies  at  the  present  time.  It  is  hoped  that 
with  tbe  ocuupatioD  of  the  Academy's  new  building  the  proper  relief 
will  be  afforded  this  department. 

The  additions  to  the  collection  during  the  year  are  includeil  in 
the  list  of  accessions  to  tbe  museum. 

Kespectlully  submitted, 

'    "*     ''  Anoelo  Heilp£1K, 

7^1'f.    of   Invertehrate  Paleonfology. 


HKI'dliT  OF  THE    l'It()FE.<S(  )R    OF    ETHNOLOGY    AND 
AUCH-KOLOGV. 

1  have  II.  rci^irt  tbut  iu  llif  <urly  nimitlis  of  llie  year  I  delivered 
a  coiir«>  i>f  l.'tlure-'  <.ti  j-fMicra!  iirfli:ioK.-v,  Tlioy  wfre  kix  in  nuni- 
iH-rund  woro  free  lo  ibe  ],\Mw.  Tli.'  alli-ndaii.'e  was  uunsnully 
iarsf.  and  a  ;:,T..Tal  interest  was  nuiriifesled  in  tiie  subject. 

Tbe  (■i.iivi'tiiiris  in  lliis  clr|iarlnii'rit  have  Wn  JncreaBcd  by  valuable 
i.c(vs>i.,ri^,  >vhi.-li  will  be  ^H'niM  in  the  rci>..rt:^  of  tli,' Ciiratur!-. 
Till'  wU'-l-  nilKTiii.n  i-  i.iiw  iu  |ir,"v.s  <il'  ri'nrrmi.L'i-mi>[ii  in  ii   fuv<,r- 
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REPORT  OF  THE  PROFESSOR  OF  LOWER  INVER- 

TEBRATA. 

The  Professor  of  Lower  Invertebrata,  respectfully  reports  that 
during  the  past  year  he  has  delivered  lectures  on  the  results  of  the 
Hawaiian  Expedition. 

The  additions  to  the  museum  during  the  year  have  been  neither 
numerous  nor  important 

Work  has  been  carried  on  in  the  carcinological  department  in  re- 
labelling and  rearranging  specimens.  With  the  help  of  Dr.  A. 
Ortmann,  the  Porcellanida)  have  been  correctly  determined  and  re- 
labelled. 

A  course  of  lectures,  ten  in  number,  is  planned  to  be  delivered 
sometime  during  the  spring  on  general  zoology. 

Respectfully  submitted, 

Benj.  Sharp, 
Professor  of  Ijower  Invertebrata, 


REPORT   OF   THE   PROFESSOR   OF    HISTOLOGY    AND 

MICROSCOPIC  TECHNOLOGY. 

The  Professor  of  Histology  and  Microscopic  Technology  respect- 
fully reports  that  he  has  conducted  less  than  the  usual  work  in  the 
bacteriological  laboratory  than  in  past  years,  owing  to  the  fact  that 
the  greater  part  of  his  time  has  been  devoted  to  his  duties  as  Execu- 
tive Curator.  Some  satisfactory  work,  however,  has  been  accom- 
plished in  bacteriological  examinations  of  drinking  waters  in  the 
State  of  Pennsylvania,  and  in  continued  investigations  upon  the 
various  lines  heretofore  suggested  for  the  prevention  and  cure  of 
tuberculosis  and  other  germ  diseases. 

Original  investigations  made  during  the  winter  on  the  relation- 
ship between  Tuberculosis  and  Nitrogenous  Metabolism  have  been 
commimicated  to  the  Academy  and  published  in  the  Therapeutic 
Gazette  for  December  15,  1894. 

Microscopic  examinations  have  been  made  of  the  viscera  of 
animals  which  have  died  at  the  Philadelphia  SiOological  Gardens. 

The  bacteriological  laboratory  has  been  freely  used  by  members  of 
the  Academy  who  desired  the  privilege,  while  the  society  has  not 
32 
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Sauiiri.  G.  Dixon, 
^'i""/-  "f   Hlttotogy  and  Micrwcopic  Teclinnlntfy, 


kel'ort  of  the  cukatok  of  the  wm.  s.  vatx 
<:olle(;;tions. 

The  Curator  of  the  VVni.  S.  Vaux  ColiecLJone  reepeutfully  reporU 
that  the  cabinets  have  been  iu  good  condition  during  the  past  year. 
They  have,  however,  been  inspected  by  but  tbw  persons,  owing  to  the 
unfavorable  situation  of  ihe  rooms  in  which  they  were  arranged. 
No  additions  have  been  made  iu  the  arch  zoological  section  since  the 
donor's  death.  At  the  present  time  it  is  being  removed  into  tite 
new  building  where  it  will  attract  attention  in  couue<:tiou  with  the 
uiUeution  of  Mr.  ClarencL'  B.  Moore  and  others  belonging  to  tlie 
tdetny. 

(noe  the  last  report  15S  Bpecimens  have  been  added  to  the  collec- 
niiucriil^,  ^•■yi-vi\\  IiciiiL'  new  s|K'(-les.  Thoir  removal  inro  the 
ilMinu'lia.-  h,Tiin,m|.lii,:.luiilioui  lo.-s  ,>r  iujurv  to  any  of  the 
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The  election  of  Officers,  Councillors,  and  Members  of  the  Finance 
Committee  to  serve  during  1895,  was  held  with  the  following  re- 
sult:— 


President, 
Vice- Presidents  y 

Recording  Secretary, 
Corresponding  Secretary, 
Treasurer  J 
Librarian, 
Curators, 


Councillors  to  serve  three  years, 


Finance  Committee, 


General  Isaac  J.  Wistar. 

Thomas  Meehau. 

Rev.  Henry  C.  McCook,  I).  D. 

Edward  J.  Nolan,  M.D. 

Benjamin  Sharp,  M.D. 

George  Vaux,  Jr. 

Edward  J.  Nolan,  M.D. 

W.  S.  W.   Kuschenberger,  M.D. 

Henry  C.  Chapman,  M.D. 

Samuel  G.  Dixon,  ^I.  D. 

Arthur  Erwin  Brown. 

Charles  P.  Perot 

Dr.  C.  Newlin  Peirce. 

Theodore  D.  Rand. 

George  H.  Horn,  M.D. 

Charles  Morris. 

Charles  E.  Smith. 

Uselnia  C.  Smith. 

William  Sellers. 

Charles  P.  Perot. 


ELECTIONS  DURING  1894. 


MEMBERS. 


January  56?.  — William  S.  Vaux,  Jr.,  Edward  K.  Try  on,  Jr., 
Dr.  Gustavo  Niederlein,  Milton  J.  Greenman,  M.D.,  P>ank  J. 
Keely,  J.  Lewis  Crew. 

February  27, —Rwih  Clement,  M.D.,  W.  Graham  Tyler. 

March  ;^7.— Theodore  N.  Ely. 

April  24.. — A.  B.  Van  der  Wielen,  Rev.  Leander  Trowbridge 
Chamberlain,  D.D.,  Charles  G.  Macey,  J.  W.  Parker. 

May  29. — Theodore  Presser,  William  J.  Fox,  Andrew  J.  Downs, 
M.D.,  George  E.  Kirkpatrick,  Henry  P.  Dixon. 
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Harria  A.   Slocum,   M.D.,  Thomas  S.  Parvin,  John 


June  26. 
14 .  Hussey. 

Odober  30. — Horace  Binder. 

November  27.-3.  Carroll  McCaffrey,  William  L.  Whitaker. 

CORRESPONDENT. 

JuM  &!. — Anstruther  Davidsoa,  of  Los  Aiigelea,  Cal. 
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ADDITIONS  TO  THE  MUSEUM. 

1894. 

Archaeology,  EJthnoixkjy,  etc. 

Rev.  L.  T.  Chamberlain.    Stone  idol,  Mexico. 
Dr.  8.  G.  Dixon.    Casts  of  Mexican  vase  and  idol. 
Mrs.  M.  N.  Frederick.     Mortar  and  pestle,  Argentine  Republic. 
Clarence  B.  Moore.    Two  aboriginal  American  crania.  New  York. 
Dr.  Geo.  A.  Rex.    Stone  axe,  Philadelphia. 
8.  N.  Rhoads.    Aboriginal  knee  ornament,  Colorado. 
Dr.  Berg.  Sharp.    A  collection  of  Hawaiian  implements,  flfty-five 
specimens  and  two  trays. 

Mammals. 

A.  E.  Brown.    Skin  of  Ursua  cinnamomeus. 

Mrs.  G.  W.  Carpenter.    Teeth  and  jaw  of  Phyaeter  macrocephcUus. 

Dr.  H.  C.  Chapman.  Disarticulated  skeleton  of  Sue  acrofa  L.  Cast 
of  brain  of  CynocephcUus  sp. 

Prof.  E.  D.  Cope.  Perognaihua  copei  (type),  Texas.  Skull  of  Bison 
bison.  AdelonycteHa  funcua^  Missouri. 

Dr.  8.  G.  Dixon.    Skeleton  of  Eskimo  dog  (Oaniafamiliaria). 

F.  L.  Garrison.    Mounted  Caribou  head. 

Wm.  Justice.    Three  skins  Evotomya^  Adirondacks. 

D.  N.  McCadden.    One  disarticulated  skeleton  Tatusia  novemcincta. 

Peary  Relief  Expedition.    Twenty  mammal  skulls. 

Zoological  Society  of  Philadelphia.  Mounted  specimens  of  Felia  tigria^ 
Biaon  bison  (juv.),  Macacua  ochreatua,  Capreolua  capreolus^  Ere- 
ihizon  dorsatua^Tapirua  sp.,  Daayproca  acouchy,  Felis  eyra. 

Skins  of  Sciurua  sp.  (Java),  Nandiriia  binotata^  Felia  caracal^  Oerco- 
pithecus  albogtUariSy  Felia  eyra^  F,  yagouaroundi^  Oalago  gamettii, 
Midas  ruflmanua. 

Skeletons  of  Uraiia  ciyinamoineua^  Cania  familiar  la  ^  Felia  leOy  Camelus 
drofnedariua,  Cervua  porcinua,  Felia  tigris^  F,  eyra^  F,  yagow' 
aroundiy  F,  caracal y  Ereihizon  doraatua,  and  two  others. 

Skulls  of  Sciurua  sp.,  Nandinia  binotata^  Felia  eyra^  and  two  others. 

Alcoholic  specimens  of  Lemur  variua  (viscera),  Felia  concolor  (juv.), 
Macacua  Bp,  (foetus),  Oalago  garnettii. 

H.  A.  Pilsbry.    Two  skulls  and  three  alcoholic  specimens,  Florida. 

S.  N.  Rhoads.  Four  specimens  Condylura  criatata.  Me.  Two  speci- 
mens Blarina  talpoidea^  Haddonfleld,  N.  J.     One  jar  AdelonycteHa 
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/uieiiK,  ToriHtn  Spriogs,   Fla.    Twelve  skins  and  ekiillH  and  two 

alcoholic  epecimeas,  Waynesburg,  UrceDe  Co.,  Pa. 
Dr.  W,  S.  W,  Huecbenberger,    One  skull  of  Canis  familiaria. 
H.  E.  Saxgent.    Teu  jare  mnnmialB. 
J.  ghulze.  Due  skull  Lutra  hudniiaica,  Mouriie  Co.,  Pa.  One  ekelelon 

of  Lutra  hadsonica,  Moitroe  Co.,  Pa. 
Wagner  Inetltuie,  in  exchaoge.    Sklue  ut  Bnnnarifciis,  Nroioma,  und 

Aplodonlla,  Oregon. 
I>r.  W.  I..  ZuUl.     Skdetou  of  Egiiun  harf^Mli. 
Purcfaased.     Mounted   Hpeclmeiia    Pii/nriu»  ermlncn,    Uergeu  (^u., 

N.  J.    Errihizon  dorsat\m  and  Lutra  hiidnoniea,  Potter  Co.,  Pa. 

One  huudred  and  twenty-two  ekiiiB,  CuUfornla  (collected  by  H.  B. 

HerroD). 

BlKIIS. 

Geo,  B.  Benuen*.     Deitdroica  cltrysopaTiu,  Couial  Co.,  Texas.    CeryU 

lorquaia,  I..aredo  Co,,  Tex. 
Mre.  O.  W.  Carpenter.    Skull  of  StruiMo  camelut. 
C.  8.  Hebard.    Anrw  cyanoptcra,  Fluridu. 
Mre.  A.  D.  Hockley.    Egg  of  Slruthio  eamdiiit. 
J.  S.  and  W,  H.  Jenk«,  and  Mre.  R.  W.  Itaudulpb.     Ifaliariaa  leuoo- 

rr.phaluK,  Qtuh  mexicanus. 
Zoological  Society  of  Phlladelpbla.    Mouutcd  apeclmeuB  of  Qraovda 

intermedia,    Oaauariut    auHr<di»,    Dromaiu^   trroraiu*,   SruHUo 

mol^bdophanen. 
Skhi>=  of  L'.rh,^'  ■h,„ih^>lh,.   f,i<i„„.!  ,.h,r!ft>l!l^.   PhHnh.plmx   niix! 
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Dr.  8.  G.  Dixon.    Eumecea  pentalineatus,  Md.    Seven  jars  reptiles, 

Maine. 
J.  Fannin.    Oerrhonotus  garnettii,  Victoria,  B.  C. 
Dr.  VV  E.  Hughes.    Tliree  jars,  Canada. 
Howard  Y.  Pennell.    One  jar.  Pa. 
2jOological  Society  of  PhiladelpLiia.     Hyla  maxima,  Iguana  tubcrcu- 

lata,   Testudo  tabulata,  skin  of  3fegalobairachu8  niaxhnus,  and 

thirty-six  jars,  including  a  number  of  types. 
8.  N.  Rhoads.     Chryaemya  picta,  N.  J.    Fifty-four  jars,  Penna. 
H.  E.  Sargent.    One  jar. 
Harold  Sharp.    Anolis  principalis. 
Graham  Spencer.    Skin  of  Crotalua  adamanteus. 
F.  Stearns.    Three  mounted  turtles,  Liu  Kiu  Isl. 
Purchased.     Daboia  russellii,  Naja  hajc,  casts  of  Megalobatrachua 

maxiniuSy  Iguana  tuberculata. 

Fishes. 

J.  R.  Moore.    Salmo  blakistoni,  Yezzo,  Japan. 

D.  N.  McCadden.    Cottus  viscosua,  Port  Kennedy,  Pa. 

Ij.  Woolman.    One  jar,  Mtuiielus  canis. 

C.  D.  Clark.    Bemora,  Bay  Head,  N.  J. 

Crustacea. 

Mrs.  I.  C.  Martiudale.    Two  Limulus  polifpfiemxm, 
8.  N.  Rhoads.    One  jar  Cambarus,  Greene  Co.,  Pa. 

Echini,  Worms,  Coraijs,  etc. 
F.  Steams.     Gorgonia,  Liu  Kiu  Isl. 

Recent  Mollusca. 

Eklwin  A.  Barber.  One  tray  Litiorina  irrorata  ftom  Longport,  N.  J. 

W.  T.  Bednall.  Forty-one  trays  of  South  Australian  mollusks,  in- 
cluding types  of  several  Chitons. 

F.  C.  Blanes.    Four  trays  and  five  bottles  of  mollusks  from  Cuba. 

8.  and  F.'H.  Brown  and  Witmer  Stone.  Ninety-six  trays  mollusks 
from  Cape  May,  Pt.  Pleasant,  Atlantic  City,  etc.,  etc.,  in  N.  J. 

F.  Burns.    One  tray  Anodonta  fluviatilis  from  Washington,  D.  C. 
Mrs.   G.  W.  Carjienter.       One  tray  of  Unio  nicklinianus  Lea  from 

Candalaria  Lake,  Mexico. 

G.  H.  Clapp.  One  tray  of  Polygyra  hirsnta  from  Edgeworth,  Pa., 
and  one  of  Eulota  faaciola  from  China. 

W.  B.  Clark.    One  tray  Laiirus  umbrostrata  from  Columbia. 

M.  Cossmann,  in  exch.    One  tray  Planorbis  ItoUancii  from  Algeria. 
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Coacholtigicul  Sectlun.     Columbarium  pagoda,  Igehnoehiton  (iffrim 

and  typeH  of  /.  Elwabelhetwit.     (PuKhiuted.) 
Dr.  J.  C  Cox.    Seveaty-two  traye  and  sl.f  bottles  of  molluBca  from 

Austrulia. 
W.  W.  Dall.    Eight  trays  of  molliiHkH  from  Babamas. 
W.  H.  DeCamp,     One  Iraj-  of  Polygyra  plagiogloeta  from  Jlexicti. 
Mini.  H.  E,  Dnight.    Eight  tnyx  a!  Weet  Indiuu  luulliiskt!. 
Dr.  Ii.  F.  Flick.    Pearl  from  0»(riea  iHrgiiiica. 
Johu  Furd,    Fourteen  traya  of  mulluBka. 
Jas.  Oieeii.     Eight  trays  of  mulluitkB  hom  Vickeburg,  Mias, 
Chaa.  Hedley.     One  tray  of  Oiiitdlac/tia pflierdi  fiom  8.  Australia. 
Heilprlu  Expeditiou,     Bulla  occidentalUi  from  Mexico. 
J.  B.  HenderHoii.    Une  ttay  and  eighteen  bottles  uf  land  mulluitks 

trtiai  Jiuiiaica. 
Mr».  A.  Hockley.    One  TVidaz-na  gigas. 
Geo.  C  Hubbard.     Pupa  ludzingrH  from  St.  Cloud,  Minu. 
Dr.  W.  E.  Hugbee.    Ptilgfjiim  ttrnli/era  trom  I,fto  aux  Bablu,  Prov. 

Q.,  Canada. 
Prof.  F.  W.  Huttou.     Hel.c:ion.utGU» ftaviut.  Patella  kermadeeeiau,  and 

Chiton  cancUiculatiM  trom  New  Zealand. 
J.  E.  Ivce.    LiUftrina  lilorea  and  Purpura  lapilhu  from  Gloucester, 

^^^  W.  Jetli^rie.    Oue  tray    Unio  ciimplanatun  ftom  Uudaon   Biver, 
N.  Y. 
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John  Ritchie,  Jr.    Specimens  of  Oibbxda  richardi^  Monodonta  lugu- 

briSy  and  PhUomycua  carolinensis. 
E.  W.  Roper.    Types  of  Bulla  roperiana  and  tray  of  B,  striata  from 

the  Balearic  Isles.     Type  of  Patella  kermadecemis  from  Kerma- 

dec  Isls. 
H.  E.  Sargent.    Seventeen  trays  of  mollusks  from  Alabama. 
M.  Schick.    One  tray  and  one  bottle  of  Helix  alauda  ftom  Cuba. 
Ida  M.  Shepard.    Collection  of  Californian  shells  in  exchange. 
Dr.  H.  Skinner.    Littorina  irrorata  ;  one  tray  from  Anglesea,  N.  J. 
Dr.  H.  A.  Slocum.    Collection  of  mollusks  from  raised  beach  in 

Sweden. 
Ft.  Steams.    Thirty-five  trays  of  mollusks  from  Japan  ;  one  bottle 

of  Bulla  gouldiana  from  Coronado,  Cal. 
Ij.  H.Strang.    Nassa  exilis  from  Panama;  Ooniobaais  alabaviensia 

from  Ala. 
8.  StupakofT.    Six  trays  mollusks  from  Pa.  and  111. 
H.  Suter.    One  tray  Oundlachia  wood»i  from  River  Avon ,  and  one 

bottle  of  Plaxiphora  terminal  is  from  N.  Zealand  ;  nine  trays  land 

shells  from  N.  Zealand. 
E.  G.  Vanatta.    Twenty-two  trays  of  mollusks. 
H.  A.  Van  Nostrand.    Five  trays  of  mollusks  from  Japan,  presented 

through  S.  R.  Roberts. 
Geo.  W.  Webster.    StrobUops  hubbardi  fh)m  Lake  Helen,  Fla. 
A.  G.  Wetherby.    Numerfcus  shells  from  North  Carolina,  Kentucky 

and   Tennessee,    including   one   of   the  original  lot  of   Poly(jyra 

wetherby i  Bid. 
Louis  Woolman.    One  tray    Unto  complanatus  from  Harrisonville, 

N.  J;  Chyrsodomus  stimpsoni  from  Nantucket. 
G.  W.  Wright.     Odostomia  lacfea  from  Auckland,  New  Zealand. 

Vertkbkate  Fossils. 

E.  D.  Cope.    Eleven  species  fossil  vertebrata  (7  tyi)e8),  Kauc«as,  Okla- 
homa, and  Dakota,  Cope  Expedition,  1893. 
H.  C.  Mercer.    Earth  and  fossil  bones  from  Hartman's  Cave,  Pa. 

Invertebrate  Fossils. 

H.  C.  Borden.    Fossils  from  Leuola,  N.  J. 

Dr.  H.  C.  McCook.    Three  ammonites. 

Dr.  H.  A.  Slocum.    Three  trays  Orthoceras^  Sweden. 

Lewis  Woolman.    Cretaceous  fossils  from  Ijcnola,  N.  J. 

■* 

Plants. 

Prof.  Benjamin  Sharp.     Sixty-uiiie  species  of  Hawaiian  plantw;  also 
five  photographic  views  of  the  same. 
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Dr.  J.  Bernard  lirintoii,  t^lxty  n)iecleeor  pi &ate,  collected  u 

Maud,  Florida,  by  A.  A.  nuldwln,  in  IS93. 
AloKftoderMcElweo.  Zinnin ifrttndijlora  and  Pinm  edi'iu,  horn  J^ew   i 

Mexico.     OsMin  torn  lUid  Sc^tania  macrocarpa,  introduced  dew  | 

Ijiinedriwne,  Phila.,  and  bmught  to  notice  b.v  I'ror.  !^Iacfurlane. 
Prof.  }rm6  N,  Roviroea.    Thirty-six  npecleH  of  ferun  fW)in  Chiaiuta, 

Alexico. 
I.  C.  Hatch,     Cuprestus  miinriM-arpa,  from  Monterey,  Cola.  I  Mont«- 

rey  Cyprese),  Araacarla  e^reelaa,   uad    Querrnin  suber  (Cork   Oak), 

(Tultiviited  at  SantA  Criut,  UbI.,  ulmi  eectiou  ot  a  young  tive  of  tlie  \ 

latter. 
Mrs.    Rosa    Lewers.     Pyrolu    rotundifoli'i    var.    brauteata,    P)/rt>la 

apAjjlia,    Hmicltpm    mkimnfAn.    Wooditin  Or'gnna,    and    Pellr^a   '. 

Sridgeeii.  ttom  Reuo  Co.,  NevBda. 
Pr.  Charles  Scha; O'er.  Hough's  Bectionsof  N.  American  wnoda,  Parts   I 

iVandV. 
William  Trinible  (through  Dr.  SohiefTer).    Speeimensof  double  wkI- 

nuts,  from  ConeordviUe,  I'a. 
Joee[ih  Waltou,    C'/iimonanthiin  /roffram,  both  in  flowfflf  atul  In  leaf: 

a  native  of  Japan,  cultivated  near  Philadelphia. 
Prof.  F.  L.  Scrlbner.     Hierneiiim  ScriAneri  and  Care-x  Aititlro-Caro- 

Hnensin,  from  TenneHsee. 
Prof.  C.  B.  Sargent.    Photographic  copy  of  a  ilkenees  of  Stephen 

Elliott,  boUDiat. 
Baruti  Ferdiliatid  niti  MGller  [through  Then.  Meehan).    Twenty-tu-o 
(if  Australian  (il;iiitf 


|[;:i 


■  If    I 


r<i   I 


ml  IT 


aiKl 


oil  1 1 


JV  S.'lll;L>rf 

iiwi'i 

I  hr-.ll 

icTH  ill  'riiith 

l-'Lr(v-i.uos 
11    l^^'tl.       [■ 

lif.'io 
iluv 

scL-lle. 
II  -[lei'i 

■lul  in  Nvii.-- 

ic^  l-llllfCl.'<i 

and  (hilt 

\-si.v; 

speri. 

-  ,-,)!k..to.i  : 

II  N.irlh  C, 

I'lrnlh 

hW    ll,.U,T. 

^   ..t 

.!». /.I- 

„.  //./,.,f/, 

Iliirlv->4.v. 

.n.i 

tVlitlll 

-iuH    „r    N„r 

KIlis  and  Kverliai 


'^ 


1894.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  491 

Mrs.  Katharine  Branxlegee.  Serie**  of  Californian  Ceanothi,  illustra- 
tive of  her  "Studies  in  CeanothuH,"  consiHting  of  tliirteeu  species 
and  twenty-four  varieties  or  forms,  in  all  eighty-seven  sheets. 

Mrs.  Fanny  E.  Briggs.  Seven  species  plants  from  State  of  Washing- 
ton. 

Dr.  Lawrence  TumbuU.  Branch  of  oak  with  remarkable  glomerate, 
clusters  of  galls. 

Benjamin  H.  Smith.  Forty -«even  species  of  plants  collected  by  him 
in  Colorado,  New  Mexico,  and  California. 

W.  W.  Jefferis.  Fifteen  8j>ecies  of  plants  collected  by  him  near  Fort 
Edward,  N.  Y.,  also  seed  vessel  of  Nelurnbiuin  lute^im,  cultivated 
at  Saratoga  Springs. 

W.  Tell,  Austin,  Texas  (through  Thos.  Meehan).  Ipomcea  panda- 
rata  and  Acali/pha  radians,  from  Austin,  Texas. 

B.  G.  Onderdonk,  Texas  (through  Thos.  Meehan).  Anii{/onon  cor- 
datum,  native  of  Mexico,  cultivated  in  Texas. 

Knut  Bachlund.  One  hundred  and  ninety  species  of  Scandinavian 
plants,  collected  by  himself  and  others. 

Geo.  E.  Osterhout  (through  Thos.  Meehan).  Abnormal  form  (with- 
out spurs)  of  Aquilegia  crendta,  from  Colorado. 

T.  Chalkley  Palmer.     Isoeten  mccharaia,  from  Elk  River,  Maryland. 

Prof.  Thos.  C.  Porter.  Seventeen  species  of  plants  from  eastern 
Pennsylvania. 

Thomas  Meehan.  Ninety-eight  si^ecies  of  South  African  plants, 
collected  by  Schlechter.  Thirty-three  species  of  exotic  plants, 
mostly  from  cultivation.  Thirty-six  species  of  North  American 
plants. 

John  H.  Redfield.  Two  hundred  and  fifty  species  of  plants  collected 
by  C.  G.  Pringle,  in  Jalisco,  Mexico,  in  1893.  One  hundred  and 
nineteen  species  of  North  American  plants  from  J.  H.  Sand  berg's 
Botanical  Exchange,  Minneapolis. 

Edward  L.  Rand  and  John  H.  Redlield.  Thirty-seven  species  of 
plants  ftom.  Mount  Desert,  Maine,  and  neighboring  islands,  con- 
tinuing a  series  representing  the  Flora  of  that  region. 

MiNKRALS  AND   RoCKS. 

C.  C.  Bartlett.    Staurolite  and  Garnet,  N.  H. 

Mrs.  G.  W.  Carjienter.    Two  hundred  and  ninety-four  trays  minerals. 

E.  D.  Cope.    Calcite,  Fort  Supply,  Oklahoma. 

Copper  Queen  Mining  (>>.     Malachite,  Azurite,  Cuprite  and  Coi)per, 

Arizona. 
E.  A.  Groth.    Dolomite,  Pa.    Orthoclase,  Beryl,  Phila. 
T.  J.  Lewis.    Two  six^cimens. 
Thos.  Nelson.    One  siHJcimen. 
Jas.  W.  Pearce.    Orthoclase,  Pa. 
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Mrs.  J,  W.  CJueeo.    BasiUtlc  columu,  Ireland. 

T,  D.  KaDd.    Sixteen  specimene. 

J.  E.  Iticbardson.    Euntatite,  Bamle,  Norway. 

Dr.  B.  Sharp.    Sixteen  traya  lava,  one  tray  ChryBolite,  Hawaii. 

S.  Tyson.    Two  trays. 

PurfbHAed  for  Vaux  Milleotion.    Two  hundred  and  eighteen  traye. 

MlSCBLLANSOUS. 

J.  Iteauiuout.    Neetit  and  alcoholic  specimens  of  terniitefl. 

Dr.  Wm.  Camac.    Nesta  of  termites. 

Rev.  H.  C.  McCook.    Wood  bored  by  carpenter  aul«. 

W.  W.  JefTeris.    Hornet's  nest. 

MiHH  M.  E.  Lyudall.    Malformed  egg  of  uummon  fowl. 

J.  M.  Whclen.    Barometer. 

Women's  SUk  Culture  AsBocialiou.    Hix  jare  atlk  and 
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Abiee 359 

Acanthephyridse  .   .  397,  398,  411 
Acanthochitee    ....    70,  74-84 

Acanthochitidse 74 

Acer  322, 341, 357, 358, 360, 363, 367, 

371,  373 

Acerates 381 

Achlys 364 

Acrotoza 420 

AdelonycteriB    .   .   .   157,218,396 

.Ecacta 419 

i£gopina 15 

^f^DBis 13 

JSnoIininafl 131 

.£8CuluB 166 

Agenia 297 

Alcea 218 

Alecthelia 132, 134 

Alnus 323,366 

Alsophis 431,  441 

Alyson 303 

Amauromis 131 

Amblyteles 185 

Amethysa 280 

Ametrida 181 

Amiva 199,  431,  436 

Ammophila 299,  300 

Ammoplanus 301 

Amnioola 12,  25 

Amnioolidse 25 

Ampbiardis 425 

Amphiesma 425 

Ampulicinl 299,  300 

Anacrabro 307 

Ancistromma 306 

AnculoBa 12,  26 

AncyliDse 24 

Ancylus 24 

Anemone 356 

AniBia 278 

AnodoDta 30 

Anolis  .  429,431,432,433,438-441 

Anomalodon 427,  428 

Anomphala 15 

Anous 115-118 

AnthoBtoma 344 

Anthoetomella 338 


Authrax 274,  275 

Autirrhiuum 58 

Aphaiiolimnats  ....       133,  149 

Aphilauthops 303 

Aplectnim 356,  378 

Aplomerus 190 

Aplo8toma 15 

Aponw 298 

ApoBuhteria 358 

Aquilegia 334 

Arabis 352 

Aralia    .    .    .  339,341,355,362, :  65 

Araniidopsis 133,  134 

Arctomys 218 

ArctoBtaphvlofi  .   .    .  328,  347,  359 

Arg>'ramcBDa 274 

AriBt«lliger 440,441 

Arvicola  218, 226,  282, 283, 285-288. 

391 

ArvicoliucB 227 

Asclepias 364 

ABCocnyta 364 

Asilidie 273 

Asimiua 344,361 

ABiuea 201 

ABtatini 302,305 

Astatus 305 

Aster 345 

Atalapha 156.396 

Atya.  .  397,399,407-410,414-416 
Atyaephyra  .  .  398,399,401,413 
Atyidoe.   .   .  397,399,411,414-416 

Atyinaj 418 

Atyoida398,  399,  406,  410,  411,  413 

Auerswaldia 362 

AulacomyB 288 

Baccha 276 

BacchariB 379 

BaiomyB 257 

BanchuH 189 

Barlcea 347 

Bascanium 426 

BasBUB 190 

BathynomuB 191 

BdeliodriluB 450,454 

Belonium 352 

BelvoBla 278 


4H4 

Bembediiuo ( 

Beiiibex 301,.'; 

Beiiihlciuit.' 20(t,  i 

Bemblcinj S02,  t 

Ilenibidula .  .   i 

Betula IS6,  166.; 

BlblooldcB       : 

niuusla .  .  13:!,  1 

BHidurlu 

Himin IW. : 

BUriua 218,  ws.  i 

Glcphiiripeisii .,,.....: 

BombUB 

Bombylidw -      : 

BoitibyliuB 1 

Borreria i 

B<» 

Bolbrodytea ' 

Bothro)^ < 

nolryodiiilodia -  -   f 

Botryoephterlii ' 

BotrytJa       f 

B<rtbvno8tethlnl  .  ,  302,; 
BothynostethuH  .  .iffl2,301,) 
Bracbyclslls  ,.......: 

Brudypue .       1 

Bruiicbiobdella ■ 

BruneUii AST,  B»8,  J 

Bryophyllum 1 

Buto 

Bythlnells 

Oiihiilua     ....  .    I'Vl, 
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Cautiue 

Ceauothue _ 

Oei-tditmyidie 271,  418 

CedtUK 3S4 

Celastius !14S,  380 

Ctflestua 200 

Ceitis.    .32:,»»2,344,S60,3GQ,  SM, 


Cercer 
I  Ceri'is    .......       ...    Sia' 

I  Cereoepora  ..,,...    .t78-3»I 

I  CercoBporcUn  ......  S7S,  379 

I  Ceria 277 

'  U«r>ipales 2fl2,  S96 

Cetopallui 298 

I  Cetui&inla 374 

.  CervuB 218,  389 


ChieUfpleuni 70 

Chietopsis 878 

ChcloDia 86 

Cbirouomids 410 

Chiton  ....  09,  70,  75, 76, 86,  87 

Chltonfdie S6 

Cblorion Wi 

Cha?rouycterfB  ,   , 181 

Cbolouus 183 

CboDariodemui 2M 

Choriplttx Tfr 

Choroatate YM  ■ 

Chrysoj.Ua  ...  W! 
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OotumJcopB    .       .   .  1»2,  IXi,  Mo 

Orsliiu 'Aoi  . 

Ciubronlnu! 298, 807  , 

Orata-gus MH.  iVli  ' 

Cre<?i>))tii)) i;{il,  14.> 

C'KiiiaHtUfi IHS 

CrepidutUH Kii^ 

Crex 131, 13:;,  14:! 

Cronsaiithera -"O;! 

C'ryjitoiilaciilu- «■> 

Crv|ttuj>lax 70,  75,  S-i 

CrviituB 1H7  ■ 

(.■r>-8talliiM I'l 

CteoiiK^s IWO 

CU(;UllO^U (W 

Cuourbiturla :«4  | 

Culkiclio  '.'.'-'.'.'.'.'.'.'.  Zll  ] 

Cuphocera 27H 

O.vathicula Mi)  i 

C'ydouhin 427 

CyelopldiuB IH:! 

Cvdoniu ^74 

CyllndroBporium  ....  372,  :174  ' 

Cvuopithecug W- 

Cypbwniyia 419 

Cyrenidi 29 

CyrtocentruB l'"*** 

Ovtiaporu 351),  3)10 

Cyliaporella S-'ifl 

Dacrvomvc'cs ;i-4 

Daldiula iUr, 

DttBypua 114 

Dciidrophidiuiii 21X1 

I>erniat«u .S-i4  ' 

Uetmatt^lla ■'i-(2 

Itexla 27H 

Uesidie 27M 

Dlac-btra 2hh  ! 

Diaphuuella l.i  ! 

Wapfulhe MH,  fkfil 

Diatryije ;14:^  I 

Dlatrvpella H44  | 

DicotvleH 218,  21!) 

Dietya 277  i 

Didelphys 'Am  ■ 

IMdlDela .tm 

Didvuiellfl :i't>>  i 

Didymium 2!«  : 

DidymuHpluerla X^i 

Dielte 20.) 

Dlnetlni 30.', 

DIneliis 3ft> 

DInubastiB ti8 

DlodontuH :m 

Wplodia Hm 

DlplophalluB -12li 

rUploplectriui ;«2,  30a 
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.    305 

.    41fl 

'  182 
449 
-  295 
;«7 
.  275 
.  370 
..),  ».J9 


l)lplii)>l(K.-truii  .... 
l)i|>I(miri . 

]>ii>u-..: 

Ulucodrilidse  ... 

JiMColill  .... 

JiiswimyLt'teM .... 
I  hilioUoiMidldu'  .  .  . 
Diilhi.^hixa  .... 

Dothidt.'u 

Dciihiurellu 

I)riu-.«>fphalum 

Dr-imifus 

DrviiKihiUH 202,  42H, 

DrroliiiiiiaH 131,  IliH, 

DviMltVluM 

Kfhiii.H-vdlis 

Kflilnomyla 

Ei'hlhrii.- 

Eclytus 

Elachiiuilimn 

Klac'biHtiKion 

KtasmoHaiiriH 

b:ie|iha!s m,  IHl, 

Klis 

Elymiis 

Eitiliiiiihia'' 

Enipldte 

Kniv« 

En  a  (hI<  It  It  Ida- 

Eiidoxyla 

EiitufhimiH 

KntuiDuguiithuH 

Eniiiiiw 2fti, 

KphvdticUv 

Ephvru 39», 

Ephyrina- 

Kpl|H>mplluH 20S, 

iC]H)itiidiuiiteruD 

KqmiH 67, 

Ems 

Rrothi/on 21B, 

KriKiiinim 

Erlneiiiu 

Eriwlalie 

Erninieijus 

Eimtyu 

EiicalvjituH 

Eutvphidea 397, 

Eiidi-rriia 

Eiilivaliua 

EiilatiuuruiM 131,  1H2, 

Eiipli'uru 22^-1, 

Eiirywina  ....  131,  132,  140, 

EiitMtpyi^a 

Euln-iilu 

EHly|iella 
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EuxcBta. 2S0 

Evdtya a9a 

Evotomys 384,  3B1 

ExetwHtee 199 

Exogyra 64,  05 

Exolj-tUH 180 

Exoprowfpa 274 

Kxurlata :2T8 

Elxystou liiO 

Felia 38!! 

Fiber 218,  391 

Fragaria 857 

Frawera 873,  379 

Fraxinufl.  326, 320, 331, 834,358,368 

Fusicladium 378 

FUHicoccum 359 

Gadidffi 47 

titileocerdo ,    .   .   .      ISH 

GallluuiR 141 

Giurya 385 

GaetTodoDta   . 16 

GaHtrophilue 277 

Gaiiltheila 349 

Ueouya ia9,  180 

(jeranomyla 271 

Gen)u 275 

Oeum 854 

Umia 23 

G1u«porjum 370,  371 

GlyphyBllula 15 

Otinla 278 

iIcmiobimiH "27,  20 

(irv|ih<i-a ll4,ii--> 

(Jviiiiiwrex 131.  i:«,  VM 

Hubruptila ]*i,  IH4 

Haldeu 4-J.', 

Hale-m  H:t!t,  ;!.>S,  :(til 

Hallk'Vii 7.-),  K4 

ll:i]>li>-poitlla.  '        '.'.'.'.'.  -Ma 

Hiirpai't..pnM 2itH 

llelarct.iK. IS:! 

Heliuulhiis ;m 

Hfli<i>Hii i:i,  V, 

Ilt;IU-icl:i- IH 

llL'Ikodvs i:t 

Hi'liocmm liin 


Reterot<ijK>rlui 

Het^roeunu 

Himantomifi I 

Hipiraboscidie    ...       .   281,  i 

HlppotHiBca i 

HipiHjIyle.  .........    i 

HcKToraya  ....  226-230,  232,  1 

Hularchua 4 

Humelye .a 

Homo S 

HupllBmeDus 1 

Hj-alina 

HyaliDia 

Hydatina . 

Hydnum S 

Hyla 19B,  4 

Hylella 1 

Hvlodes A 

HymoQoniycetee  .....    8 

Uvtuetiula 3 

Hyospila 3 

Hyperalonia 2 

Hyphomycetea 'A 

Hypuderina a 

Hyponyason R 

HypoWnidia  ....  131,  ]32,  1 

Hypoxylon 315,8 

Uyetoriuni H 

HvBtenmiyxa 8 

IcbneumoQ 1 

Ilex 187,  a 

ril(.sp(iriiim 


Iris. 


rHvhiu.'radsia  ' 

1  well  llofhi  1(111  .    .    . 

[.'•I'luiDcliitDiiidii'  . 
iHudimlia 

.lutn'iiH 


ry\.: 
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I<afl]Mph»rlB 326 

Lathyrua 58 

LttuxiiDia 281 

Iiemur 182 

Lepbrltie 280 

Lepldopleurua 70 

LepUctida M6 

X^ptidre i'73 

LeptoealainuH 205 

IjeptDobi'tia 93 

lieptotihiioH 70 

Leptodiictylua 196 

LeptogtiBter 273 

Leptogoathus 424 

Jjeptophis 203 

Leptoephieria 336,  3S 7 

Lepus :!18,  2T0, 893 

Leucocblla 2:^ 

Leviraua 197 

Lewiuia 132,  134 

LimDWH 23 

Llmtifelnee 23 

Limoeria 188 

LlrooobaeQUH  ....  131,  133,  146 

Limnobia 271,418 

LimnocoTax   ....  131,  V£i,  147 

LlDdera »o4 

Lluoepura Xil 

LiouepbaiUD    ....  433,  4.HS,  441 

Liodytee 425,428 

Llobeterodon 427 

Llolopbura 70,  87 

LioptHlia 427 

LiopballUD 427 

Liquldambar 858 

Llriodendrou  ....  880,  855,  3tt5 

Litbodylee 196,  488 

I.Abop]ax 76 

LoDicera 169,  171,  .138 

Lopbidjum .*H3 

Ijuphioepbieria .3.H2 

[jopbioHtoma 3;t2 

Lopbyrue 70 

Lorica. 70,  86 

Lorlcella 86 

LucUla 279 

Ludlla 15 

Lupinua .t->5 

Lutra 155,  394 

Lutreola ...    394 

Lynx 218.  .tfl3 

l.yroda 305 

LyrodlQl 302,  3ai 


Afac 


182 


Macluta 

MacrepietluH 85 

Miwmjirotiidim 4'J' 

MaciuouiKUB 271 


MacroHporiuiii 8J 

Mi>gtiolia .W«,  849,  3t 

Miirgaritarin 30,) 

Marsonla 8; 

Matticera Z 

MaHtodun 181,  It 

Mediterrauea I 

Megacrex 133,  IE 

Megarrbiza 3( 

Megasli/UB 3( 

Megalberluiu If 

MelaiitKiDlum 3^ 

Melauomma 3! 

MelliQlul 302,  3( 

Mellliius 8( 

MdursuH 1( 

MeuisouM It 

MeaiHiienuuin 3^ 

MepbittH 218,  8i 

MeHucbuniH It 

MeBogTanima 2^ 

Mesugrupta 2' 

Mesolelus It 

MeeoleptuR It 

MeaonipbU 13,  1 

MMoateiius It 

Metboca 2f 

Mt;tupia 'S< 

Meturoplax 1 

Mit'robeiubex 3( 

Microwra 3t 

Micrope/A 2t 

Slicropezidie 279,  41 

Mieroplax 69,  : 

Miersfa U 

Miraetui 3( 

Mi8(!opbiul 302,  3( 

MiHcoiibuH 3( 

MollUia 3i 

Mxnedula .101,31 

Aloi^liidie : 

Moreletia 1 

MoruB 3: 

MuittuiiopuruB 31 

Muk'tia II 

Mulio 2: 

Murex 21 

Mu» 159,218   221,  .I) 

Murti-a 277,  279,  280,  41 

MuBc-idie 27!l,  41 

MuHlela R( 

Mutilla 2i 

Mutillidas S 

Mutlllinl 2( 

Mynome* 2t 

Mvoeorex 4-1 

Myrfoa 3t 

Myrmetiojibagu t( 
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Myrmosa 294 

Myrmosini 293,  294 

Myzine 295 

Myzini 295 

Myzinini 295 

Myxosporium 372 

Natrix 425 

Nectomys 233 

Nectria 325 

Negundo  ....  830,  343,  357,  360 

Neithea 65 

Nemotelus 272 

Neohelix 18 

Neolarra 292,  301 

Neolarrini 302,304 

NeotX)ma  .    .  213-221, 225,  233,  239, 

242-250,  390 

Neotominte 228 

Neozonitinae 13 

Nitelioptjis 305 

'Notocyphiui 296 

Notocyphus 296 

Notogonia 306 

Nyeteribidie 281 

Nycticebus 182 

Nycticejus 157 

NyctinomuH 157 

Nysson 301,303 

Nvswmini 302,  3a3 

Ochthera 281 

OcydromuB 131.  139 

Ocyptera 277 

Oovpteridce 277 

(Edipus 194 

(Eiianthe 367 

(Eriothera 380 

(EHtridse 277 

Olfereia 281 

Oinphalina 13,  17 

Onithochiton 70,  88 

Onyehomys 256 

Ophibolus 428 

OphUla 278 

Ophiobolus 337 

Oplopborus 400 

Ormia 279 

Ornidia 276 

Oroithomyia 281 

Ortalidie 280 

Ortalift 280 

Orthoceutrus 190 

Ortygometra 132,  133 

Oryzomvs 160 

Osceola*; 428 

Osmorrhiza 369 

Ostrea 65 

Otodurt 63 

Ovularlu 37"> 


Oxybelinse 298,  806 

Oxybelus 292,306 

Oxycera 271 

Oxycheila 15 

Oxychilus 15 

Oxydendrum 852 

Pachygaster 419 

Paleemon 401,418,414 

PalmodeB 299 

ParanyBson 804 

Parapompilus 296,  297 

Paratya 400 

Pareas 424 

Passalopcus 301 

Patella 208-212 

Patinella 354 

Patulopsis 14 

Pedicularis 349 

Pelargonium 383 

PeinphFedon  ........    301 

PemphredoDinie   ....   298, 300 

Peinphredouini 300 

Peaiophora 328 

Pennula 131,133,147 

Pepsis 292,296,297 

Perognathus 262-268 

Peromyscus 890 

Pestalozzia 374 

Peziza 324 

Phalaridion 132,  133 

Pbaseolus 880 

Phasiidfie 277 

Pheueus 278 

Philanthiui 802 

Pbilauthus 308 

Phllomycidfie 22 

Philomyeus 22 

Philothamnus 203 

Phleospora 369 

Phleum 886 

Phlyctaena 369 

Pboeogenea 186 

Phonia 357 

Phora 420 

Phoridie 420 

Photinia 825 

Photopeis 293 

Phrissopoda 279 

Phygadeuon 186,  187 

Phvllaehora 345 

Phyllosticta    ....   354-^358,871 

Pbysa 24 

Physegenua 281 

PhysidfiB 24 

Physocarpus  .   .  335,  358,  361,  365 

Pilaere 386 

Pinus 332 

PiKoii 806 
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PleoDopela 80S 

Plftcoephnria 859 

Plftnloepa 298 

Planorbiute 24 

PUnorbis 12,  24 

PlatanuB 368,872 

Platylabue 185,  186 

Platyp&lpus 275 

Plaxiphora 70,  74 

Pleeia 271 

PleDOCulua 806 

Pleusphterla 332 

Pleoflpora SS.5 

Plesla 295 

Pleslltes 29,5 

Pleeiutniiia 274 

PleeicMaurus  . 66 

Pleuroceridie  .......     26 

Pllcatula es 

Podium 299 

Po(loBi«)riellH 3a5 

PlKilBtp.irilMli .     8*) 

PtWODasple 204  , 

Polemlstue SOI 

Polita 15 

Polyblastus 189 

Polygonum 874 

Polygyta 18-22 

Polymoia 368 

Polyporus 322 

PompUldie 2ft() 

Pomplllnl 2»fi 

Pomullus 296,  2fi7 

PopulUB    ...   166,833,3;i5,370 

Poria 322,328 

PorizoD 183 

Poreaua    ...  131,132,141,148 

Porzanula 181, 133, 147 

PotentUla 3.>3 

Procyon 1-55,218,891 

PiuplthecuB 182 

ProtohlppUB 06 

Protoeorex 446,  448 

PninuB 844,  871 

PwnmiiKHTtx 1311 

pHamniodynaatefl 428 

pHammophila       300 

P»ttmmophis 428 

pBiunmoI hernia 293  ' 

P»n 300 

Paeninl ;^00 

Pseudageiiia .297 

Pseudaspie 427 

Pseudobelolluiu 849 

Petjudobyaliiia 16 

Pieudohyftrli'ia 277 


Pailocephala 276 

Psllopus 275 

PHuralea 876 

Peychoda 419 

Psychodidw 419 

Pterodrilue 449-454 

Pteroptila 277,  419 

Ptyssophorus  .....    225-231 

Pucclnia 886 

Pupa 23,  81 

Pupldie. 28 

Putoiiuij 152,  218, 894 

fVrai-hni'jii 188 

Pyreuochmlc ;159 

PyreDomyeeWM .      32.i 

Pyrenopeai/.a     852 

Pyreuophora  .   .   .  — 


Pyn 


16> 


Qucrcua    ...      i-ao,  346, 85;t,  8.)« 

Hallkula 131, 133, 148 

BaJlidic 130 

Kallina 131,  132,  134,  140 

Ralllntt 180 

Rallites 132, 188 

Rallus 13],  182,  13.M49 

Ramularla 375,  376,  JiHl 

Rauglfer      .       98, 218 

Ranula 107 

Haj)hanue 59 

KeilhrodontomyM im 

Rbadiiiiea  .    .  ' 428 

Khiixia 872 

Kbododeiidrou 367 

Rbupalum 307 

Rbus. :WI,  348, 356, 374 

RbysBa 19(1 

RibcH 840,  379 

Kobluia 5M 

RoselUnIa    .    .    .   326, 827,  .338, 339 
RougetiuB    ,  130,131,132,189 

Rumex 381 

Salieutia 195 

Sallus 297 

Salix .826,  :«0, 334, 358 

60 
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Peeudutelphut 
Pwudoval 


Balm 

SatubucuH  .  836,  350,  358,  362,  81 


SaDgoinaiia „,. 

SapromyzidK 281 

Sapyga 29,5 

Sapygidie .    .  295 

Sarcodexia 278 

Baicupbaga 278 

Sarcopbagidw 278 

Barcophagula 270 

Sarcophllodett .  279 

Saigua 271,  272 


167.  :ilN,  B 


500  PBOCEKDINoa  OF 

Barolbrura  .   .    .   1»1.  ISS,  134, 148 
nosmfniB 870 

8t«lopB.   . 
8c«Uphron 

Scblzoptilii 188, 

Bcbtsoxylou 

B<!hl(£uba(;bla . 

SclomyEldfE 

BciuropteruH 159. 

Sclurus loS,2lS, 

Sclerodetrls 

Sk-oHa 

Si.wHidw 

Scolitul 294, 

Bcytale 

Selenile 

Selenltcs  .....      .... 

SeJenllidm 


8(<iiomeUipia ,2 

8up«doD 2 

Septoritt 366-3 

Bigmodrtu lao,  M 

Slmutee * 

SiiixuMiuUH  - 8 

Sltomj^    .   -  159, 21S,  221,  £63-2 

Solauuni 8 

Soleiiope»Uea 8 

Sunx 8H,885,4 

aorUddn 4 


TUB  ACAUKHV  OF  [18W 

I    BtigmUB 

,  SUIuDue 

'  Stlzini 

.  Stizufl 

,  StorerU 428 1 

'  StratiomyldH- 271,  41B>  J 

]  Strebla 

I  Btreptothrix 

'  Strofailops 

Succiuea  .   .    .   .   .       ....      8S  J 

Buccioelda' M'% 

I  Sympbork-arpoB       .   .   .   838,  8S«  i 

I  8j'tiaptomy§ S9I   d 

Byrpnid* CTfi,  419  | 

Syrphus  ,   .  ....    2W 

I  Tabanidffi.  ,  ....    272 

TabaDus .273 

Tat-bina 27S 

TacbiDidiK 277 

Tachydrunii       ,.-...    27* 

Taebyaphes:       SOB 

Ta<!hyte9 808 

Tamlas 218,  888 

Tauttls aO-9S 

Tautillft 204 

Tapesta 350 

TatUBla 111-ILX,  182 

'IWoma S67 

TelchoBiM>r&   .   .  329-331,334,366    . 

1%lotauBporella 338LJ 

Telphandffi 41im 

Tdj.hiiHicii.-  .  412 

'IVi>iioriL:i      .    .  J4- 

■|Vl;m...'erii   ...  ,     '27^1 


J7l.  41!) 
4211,  441 
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Trichopoda 277 

Triellfl 295 

Trigonia 65 

TrigonopeiB 300 

Trillium 371,382 

Tiimerodytes 425,426 

Trimetx)pon 201 

Trinodontomys 257 

Triodopsis 20,  21 

Triscolia 295 

Troglocaris  .  .    .  398,  399,  401,  413 

Trollius 334,  336 

Tropidoclonium 425 

Trypeta 280,  420 

Trypetidse 280,420 

Tr>'phon 188,  189 

Trypoxylon 292,  306 

Trypoxylonini 302,  306 

Tsuga 374,  386 

Tubercularia 386 

Turritella 65 

TVmpaniB 352 

Ulmus 327,  332,  372 

Ungualla 431,  432,  436 

Unio 30,  98 

Unionldaj 30 

Uranoplo8U8 65 

Urocyon 218,394 

Urodella 194 

Urophora 280 

Ursus lia-128,  218,  394 

Vaccinium 325,  352 

Valeriana 362 

Valsa 340,  341,  360,  363 


I   Valsaria 343 

I  Valvata 29 

'   ValvatidjB 29 

j   Vancouveria 375 

Velocia 274 

Ventridens 16 

'   Venturia 325 

,   Veratrum 384,  373 

,  Verticillus 13 

'  Vertigo 23 

VertigopsiB 23 

Vespa 56 

I   Vespertilio 157,  218,  396 

Ve8j)erugo 157 

Viola 368 

Virginia 425 

Vitis 329,  ;W3,  352 

Vitrea 15 

Viviparidiu 25 

Volucella 276 

Vulpen 182,  218,  393 

,   Willistonia 278 

Wyethia 373 

Xenomys 226,  234,  237 

'   Xiphocarinie 398,  411 

,   Xiphocarirt 398-400,  413 

XiphocercuB 438 

i  Xylocopa 56 

Zaporula 132,  133,  143 

'   Zapu« 392,  421,  422 

I   Zonitidaj 12,  13 

ZouiteB 13,  14 

i   Zonitoides 16 

,   Zonyaliua 14 
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Additlooa  to  MuHCUm.  4B5. 
ADun,   Harrison,   M.l>.     Ciania 

fmm    the  mouadtt  of  the  Si. 

JohDs  Klver,  Plurida,  181.    The 


tug  of  the  fupe-axla,  IMl.  Hy- 
puroetoHls  on  the  inner  »lile  of 
the  human  lower  jaw,  IS:!.  Ulv 
Berv»tiune  oD  Bludua  brevieau- 
da,  269. 

Auuiial  ELiectioo,  4SS. 

Annual  ReportB,  461. 

Baicer,  Fmak  C.  Further  notes 
ou  the  embryonic  wborle  of  the  ' 
MuDcldie,  tiS.,  22». 

Ball,    U.  v.,  M.D.     Iteport   uf 
Icrwcoplr'     --"    "'-'  -=--• 


Commilteea,  standing,  for  ISSi,  0. 

Cuiicbulogicitl  Set'tiou,  report  of, 
47a. 

Ci:ii>e,  Edw.  D,  Observations  un 
the  geology  of  ai^ftceDt  punn 
of  Oldahuma  anil  Noithw<at 
Texaa,61,03.  Thirdaddition toH 
Jtuowledge  of  the  liutrat^bia  und 
Heptilia  of  UoHta  Kiea,  1»4,  W7. 
Onaeollectionuf  Batrai'hiaKnd 
Beptilla  from  the  I  aland  of 
Hainan,  291,  423.  The  Batru- 
cbia  and  Iteptilia  of  the  Uni- 
versity of  Pennsylvoata  Weel 
Indian  Expedition  of  1890  and 
1891  (Platee  X,  XI,  XII),  41T, 
429. 

Co rreHpon dents  elected,  4S4. 


md  Sticio- 
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head.  Recent  mound  explora- 
tion in  Ohio,  269,  308. 

Fox,  William  J.  A  proposed 
claaaificatiou  of  the  fossorial 
hymenoptera  of  North  Amer- 
ica, 289,  292. 

Gibson,  J.  Howard,  announce- 
ment of  death  of,  110. 

Goldsmith,    E.     Home   volcanic 

firoducts  from  the  Hawaiian 
slands  (Plate  VI),  95,  ia5. 

Hayden  Memorial  Geological 
Award,  report  on,  443. 

Heilprin,  Angeio.  Kei)ort  of  Pro- 
fessor of  Invertebrate  Paleonto- 
logy, 479. 

Holmes,  Oliver  Wendell,  M.D., 
announcement  of  death  of,  289. 

Hyrtl,  Joseph,  announcement  of 
death  of,  289. 

Index  to  Genera,  493. 

Jeanes,  Joseph,  announcement  of 
death  of,  417. 

Jeanes,  Samuel,  announcement 
of  death  of,  417. 

Jefferis,  W.  W.  Report  of  Cura- 
tor of  the  Wm.  8.  Vaux  Collec- 
tions, 482. 

Johnson,  Charles  W.  List  of  the 
Diptera  of  Jamaica,  with  de- 
scriptions of  new  species,  269, 
271. 

Jordan,  David  Starr.  Descrip- 
tion of  a  new  subspecies  of 
trout  from  McCloud  River,  Cali- 
fornia, 9,  60. 

Keating,  Wm.  V.,  M.  D.,  an- 
nouncement of  death  of,  110. 

Librarian,  report  of,  464. 

Mclntyre,  Archibald,  announce- 
ment of  death  of,  417. 

McKean,  Henry  Pratt,  announce- 
ment of  death  of,  10. 

Macfarlane,  Dr.  John.  Move- 
ments of  plants  under  plates  of 
colored  glass  (no  abstract),  417. 

Meehan,  Thomas.  Contributions 
to  the  life  histories  of  plants, 
No.  X  :  The  origin  of  coreless 
apples;  The  relations  between 
insects  and  the  flowers  of  Im- 
patiens  fulva;  Apetalism  and 
seed  propulsion  in  Lainiuni 
purpureum;  Fruiting  of  Robi- 
nia  hispida;  Vitality  of  seedn; 
Apetalism  in  Sisymbrium  thali- 
ana,  10,  58.  Contributions  to 
the  life  histories  of  plants,  No. 


XI:  Morphology  of  bractless 
inflorescence  ;  Purple  -  leaved 
plants;  Origin  of  the  apical  cell; 
Fall  of  the  leaf  in  the  Holly; 
Bees  and  lionevsuckles,  150, 
1^2.  Report  of  Botanical  Sec- 
tion, 475. 

Members  elected,  483. 

Mercer,  H.  C.  Re-exploration  of 
Hartman's  Cave  in  1893,  62,  96. 

Merriam,  (>.  Hart.  A  new  Sub- 
family of  Murine  rodents — the 
Neotorainie — with  description 
of  a  new  genus  and  si)ecies,  and 
a  sviiopsis  of  the  known  forms 
(Plate  IX),  222,  225.  Descrip- 
tions of  eight  new  species  of 
}x>cket  mice  (genus  Perogna- 
thus),  222,  262. 

Mineralogical  and  Geological 
Section,  report  of,  477. 

Moore,  Clarence  B.  Certain 
Hand  Mounds  of  the  St.  Johns 
River,  Florida,  181. 

Moore,  H.  F.  Tanais  robustus, 
a  new  si)ecies  of  Anisopoda 
(Plate  V),  61,  90. 

Moore,  J.  Percy.  Pterodrilus,  a 
remarkable  Discodrilid  (Plate 
XIII),  418,  449. 

Museum,  atlditious  to,  485. 

Nolan,  Edw.  J.  Report  of  Re- 
cording Secretary,  461.  Report 
of  liibrarian,  464. 

Ollicers,  Councillors,  and  Mem- 
bers of  the  Finance  Committee 
for  1895,  4S;5. 

Ornithological  Section,  report  of, 
478.* 

Ortmann,  Dr.  A.  On  a  new 
species  of  the  IsoihmI  genus 
Bathynomus,  181,  191.  A  study 
of  the  systematic  and  geograph- 
ical distribution  of  the  Decapod 
familv  Atvidaj  Kingsley,  289, 
397. 

Peirce,  C.  Newlin,  election  to 
Council,  110. 

Peterson,  Robert  E.,  announce- 
ment of  death  of,  417. 

Pilsbrv,  H*.  A.  Critical  list  of 
moliusks  collected  in  the  Poto- 
mac Valley  (Plate  I),  11.  A 
new  Central  American  Pupa, 
61.  List  of  Pt)rt  Jackson  Chi- 
tons collected  by  I)r  Cox,  with 
a  revision  of  Australian  Acan- 
thochitidie  (Plates  II,  ill,  IV), 
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HI,  6S.  Patella  KermadeceQ^is 
(Plate*  VII  VIII),  iMT,  208. 
Report  of  CoDcbological  Sta- 
tion, 478.  • 

PotU,  Joecph  D.,  aunounoen^Qt 
of  deatb  of,  9. 

ProfesBor  of  Ethnology  and  Ar- 
chieolugy,  report  of,  480. 

Profeaeor  of  HiBlology  und  Micro- 
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